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1. 


INTRODUCTION 


New  lasers  that  have  siqnificantly  improved  efficiencies  and 
performance  at  a variety  of  wavelengths  are  needed  by  the  U.S.  Army. 
Their  uses  vary  from  range  finding  and  communications  through  missile 
guidance  and  countermeasures  to  high-powered  laser  systems  that  may  be 
required  for  weapons  and  for  future  nuclear  fusion  work.  At  the  present 
time,  there  is  no  systematic  way  to  select  new  laser  materials  for 
specific  applications;  and,  as  a result,  new  systems  must  rely  on 
time-consuming  and  costly  experimental  programs.  The  development  of 
theoretical  techniques  for  analyzing  observed  impurity  ion  optical 
spectra  in  single  crystals,  however,  has  evolved  to  the  fx^int  where  one 
may  calculate most  of  the  quantities  that  are  important  in 
understanding  the  behavior  of  current  and  possible  future  laser 
materials.  By  using  the  results  of  such  calculations,  a systematic 
approach  can  be  taken  to  select  solid-state  materials  that  offer  promise 
as  new  laser  materials  having  predetermined  characteristics. 


In  this  work,  we  report  results  of  calculations  of  energy  ■ levels 


* ml- • 


and  transition  probabilities  for  the  lanthanides  in  CaWOu^  This 
material  was  one  of  the  earlier  laser  host  materials,"^  and  an  abundance 
of  experimental  data  are  available^ ' for  comparison  with  our 
calculations  on  the  energy  levels  and  electric  dipole  transition 
probabilities  for  the  triply  ionized  lanthanides  from  Pr  to  Tm. 

f 


M.  Mann  and  L.  G.  DeShazer , J.  Appl . Phys.,  4^  (1970),  2951. 

^L.  F.  Johnson,  J.  Appl.  Phys.,  (196  3),  897. 

^Donald  E.  Wortrr.an,  Clyde  A.  Morrison , and  Richard  P.  Leavitt, 

Optical  Spectra  and  Analysis  of  Pr^*  in  CaMO^,  Harry  Diamond 
Laboratories  TR-1726  (November  1975). 

*See  Annotated  Bibliography — Energy  Level  and  Intensity  Calculations. 
fSae  Annotated  Bibliography — Experimental  Cawo^  Data. 
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2. 


CALCULATIONS 


In  makinq  the  calculations,  we  use  parameters  that  describe  the 

free-ion  energy  levels  and  those  that  describe  the  effects  of  the 

crystal  on  these  free-ion  levels.  The  effects  of  the  crystal  are 

described  by  so-called  crystal  field  parameters,  and  the  even-fold 

(even-k)  B,  are  obtained  in  a comparison  procedure  between  calculated 
Km 

and  experimental  energy  levels.  The  odd-k  are  required  in  the 

intensity  calculations  and  are  obtained  by  using  lattice  sum 

4 

calculations . 

d term  energy  levels  reported^'*  for  Pr^'*',  Nd^'*',  and  Er^'*'  in 
si  tal  CaWO.  were  used  as  a basis  for  all  the  calculations.  The 

] <r  each  ion  were  used  to  obtain  a best  least-squares  fit  between 

calculated  and  measured  levels  by  varying  the  even-k  in  the 

S,, -symmetry  crystal  field  Hamiltonian 

H = I B,  C,  , (1) 

X km  km  km 

as  described  elsewhere.^  In  the  same  manner,  was  diagonalized  here 
in  the  space  of  10  to  14  lowest  J-multiplets  spanned  by 

intermediate-coupled  free-ion  wave  functions  determined  by  the  free-ion 
parameters  of  Carnall  et  al^'  for  Pr  and  Nd  in  aqueous  solution.  The 
resultant  best-fit  B for  these  ions  are  given  in  table  I.  Also  given 


^Donald  E.  (Hartman,  Clyde  A.  Morrison,  and  Richard  P.  Leavitt, 
Optical  Spectra  and  Analysis  of  Pr^'*'  in  CaWOi^,  Harry  Diamond 

Laboratories  TR-1726  (November  1975). 

‘*N.  Karayianis  and  C.  A.  Morrison,  Rare  Earth  Ion-Host  Lattice 
Interactions  1.  Point  Charge  Lattice  Sum  in  Scheelites,  Harry  Diamond 
Laboratories  TR-1648  (October  1973). 

^N.  Karayianis , D.  E.  Vortman,  and  H.  P.  Jenssen,  J.  Phys.  Chem. 
Solids,  J7  (1976) , 675. 

^W.  T.  Carnall,  P.  R.  Fields,  and  K.  Rajnalc,  J.  Chem.  Phys.,  49^ 
(1968),  4412-55. 

*See  Annotated  Bibliography — Experimental  CaWOit  Data. 
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in  table  I are  obtained  by  varyinq  the  free-ion  parameters  for 

*5  ^ ^ + . 

Nd  and  Er ' in  CaWOi, , and  these  free-ion  values  are  listed  in  the 
table . 

TABI£  I.  PHENOMrNOLOGICAL  CRVSTAL  FIELD  PARAMETERS,  B , FOR  TRIPLV  IONIZED 
LANTHANIDES  IN  CaWO^ 
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In  using  the  theoretical  model,  we  assume'’ '*  that  the  B may  be 

km 

factored  as  follows: 


km 


■ “ - “k>  ■ 


(2) 


where  the  are  ion-dependent  screening  factors  of  Sternheimer  et  al , 
the  are  ion-dependent  radial  integrals,  and  the  are  the  crystal 
field  components  which  we  assume  to  depend  only  on  the  host  material.^'* 


To  match  the  lattice  sums  to  the  experimental  B,  , a 

km 

three-parameter  theory  was  developed^'*  which  extends  equation  (2)  as 
follows : 


(3) 


n 

Nick  Karayianis  and  Clyde  A.  Morrison,  Rare  Earth  Ion-Host  Crystal 
Interactions  2.  Local  Distortion  and  Other  Effects  in  Reconciling 
Lattice  Sums  and  Phenomenological  B , Harry  Diamond  Laboratories 
TR-1682  (January  1975). 

*See  Annotated  Bibliography — Other  Theoretical  Calculations  on 

Rare-Earth  Ions  in  Crystals . 
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The  tnree  parameters  t , q,  and  n are  varied  to  obtain  a least-squares 

fit  between  the  B of  equation  (3)  and  the  phenomenoloqical  P for 
✓ km  Km 

each  ion.  The  V are  the  expectation  values  of  the  radial  positions 
of  the  4f  electrons  calculated  by  using  Hartree-FocK  wave  functions.  ' * 
For  T -1,  the  wave  function  is  spread  radially,  which  is  a necessary 
condition  to  match  the  observed  Slater  parameters,  F^^ . The  two 
parameters  q and  n describe  covalent  effects  in  the  host  crystal.  For 

CaW04,  q is  the  effective  charge  on  the  oxygen  ion,  and  the  charge  on 

the  W ion  is  given  by  q^  = -2  - 4q^;  n is  the  ratio  of  the  effective 

oxygen  charge  from  its  center  position  as  determined  by  neutron 
diffraction.  By  varying  q and  n,  the  known  covalency  of  the 

(WOt,)  ^ radical  can  be  simulated.  After  finding  parameters  in 

equation  (3)  that  fit  even-  ^ ^km'  the  odd-k  which  are  not  readily 

obtainable  from  the  crystal  spectra,  can  be  calculated. 

The  Bj^  given  in  table  I,  rows  3 and  4,  for  Nd  and  Er  were  obtained 

from  higher-quality  data  (e.g. , fewer  extra  lines)  than  were  the  Bj^  for 

Pr;  better  agreement  was  obtained  also  between  theory  and  experiment  for 

the  former  ions.  Therefore,  the  B,  of  rows  3 and  4 were  used  to 

km 

calculate  B (T;  q,  n ) by  varying  t,  q,  and  n ; the  B,  derived  in  this 
Km  Km 

manner  are  listed  in  tcible  II.  Also  given  in  table  II  are  smooth  sets 

of  B for  the  other  lanthanides  in  CaWOu.  These  values  were  obtained 
km  ^ 


^ Nick  Karayianis  and  Clyde  A.  Morrison , Rare  Earth  Ion-Host  Crystal 
Interactions  2.  Local  Distortion  and  Other  Effects  in  Reconciling 
Lattice  Sums  and  Phenomenological  B , Harry  Diamond  Laboratories 
TR-1682  (January  1975).  ^ 

*See  Annotated  Bibliography — Other  Theoretical  Calculations  on 
Rare-Earth  Ions  in  Crystals. 
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by  usinq  the  P values  of  equation  (3)  given  in  table  III  and  the  B 

K kiti 

for  Nd.  In  equation  (3),  these  values  were  found:  " = 0.752 

Nd 

and  = 0.672;  values  for  x for  the  other  lanthanides  can  be  obtained 

Er 

by  assuming  that  x is  a linear  function  of  N (where  the  electronic 

N 

configuration  for  each  ion  is  4f  ) . Also  given  in  table  III  are  the 
radial  integrals  and  energy  positions  of  the  higher  electronic 
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cx)nfiqurations  for  each  lanthanide;  these  values  are  required  in  the 

intensity  calculations  along  with  the  B,  and  A,  . The  A,  for 

km  km  Van 

= -1.150  and  n = 0.962  used  in  the  intensity  calculations  are  given 
in  table  TV.  These  values  were  obtained  in  the  fitting  using  the  Hd  and 
Er  phenomenological  and  the  q,  n ) • Also  given  in  table  IV 

are  A^^  for  qQ  = -1  and  q^  = -0.9  with  ti  = 1 so  that  results  for 
arbitrary  oxygen  charge  may  be  obtained  by  linear  interpolation. 


TABL£  IV.  AMPLITUDES,  A)„j  in  cm"’  A , OF  SPHERICAL  DECOMPOSITION 
OF  CaWOi,  LATTICE  SUMS^ 


t 

1 

A 

A , 

A . . 

A,  A.  . 

A 

A 

A 

A 

4 • 

-4  il 

747 

JO'.'I 

-58',  -76 

- 18H6 

2114 

.60 

' Itt#. 

- ■ -i  1 . 0 

1 r / 

2740 

-'.04  -A  7 

2001 

-62 

- 16< 

-»  0.1** 

- 

JH8 

46)  * 

-211-1141'. 

• 1622 

1 r - 1 0 . 6 

10'.-  i60 

• , t , - 

».  t-i 

• ; 

1 • t i/»”  . 

tr.l  1 A.m-f'v.ir. 

/•hv'  * 

4 

3.  RESULTS  AND  DISCUSSION 


The  primary  purpose  of  this  work  was  to  calculate  electric  dipole 
transition  probabilities  between  the  Stark-split  energy  levels 
for  the  triply  ionized  lanthanides  in  CaWOi, . A large  number  of 

2,3* 

experimental  data  is  available  for  comparison  as  given.  In 

obtaining  the  trcinsition  probabilities,  phenomenological  for  Nd,  Er , 

and  Pr  in  CaWOi,  were  obtained  by  fitting  theoretical  to  experimental 

energy  levels  (table  I) . The  B,  for  Nd  and  Er,  which  were  obtained  by 

km 

using  better  data  than  for  Pr,  were  then  used  to  obtain  a smooth  set  of 

B,  for  all  the  lanthanides  by  using  the  p of  equation  (3)  in  the 
km  K 

manner  described  in  section  2.  Energy  levels  and  squared-matrix 

elements  of  the  electric  dipole  operator,  which  are  proportional  to  the 


^L.  F.  Johnson,  J.  Appl . Phys.,  34_  (1963),  997. 

^Donald  E.  Wortman,  Clyde  A.  Morrison,  and  Richard  P.  Leavitt, 
Optical  Spectra  and  Analysis  of  Pr^*  in  CaWO,^,  Harry  Diamond 
laboratories  TR-1726  (November  1975). 

•See  Annotated  Bibliography — Experimental  CaWOit  Data, 
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electric  dipole  transition  probabilities,  were  then  calculated,  and  all 

these  results  are  qiven  in  tables  V to  LXIII.  A comparison  of 

calculated  to  measured  energy  levels  for  the  lanthanides  gives  some  idea 

regarding  'he  reliability  of  the  odd-k  A,  which  were  obtained  from 

km 

lattice  sums.  The  theoretical  energy  levels  for  Nd,  Er , and  Pr,  for 
example,  are  within  5 cm”'  rms  of  the  best  fit  rms  values  given  in 
table  I.  A better  test  of  the  transition-probability  calculations  would 
be  a comparison  with  published^ ' ^ * experimental  data. 


In  tables  V to  LXIII, 


T. 


transition  probabilities  were  calculated  by  using  the  parameters  given 
in  t^d^les  I to  IV.  The  quantities  labeled  "transition  probabilities" 
are  the  squared-matrix  elements  between  initial  and  final  states, 
and  are  related  to  the  oscillator  strength  by 


if 


h if 


(4) 


In  this  expression,  is  the  frequency  difference  between  the  initial 
and  final  states.  Also  in  the  tables,  the  notation  is  that  an  energy 
level  is  labeled  by  twice  the  crystal  quantum  number,  U.  Thus,  U = 0, 
1,  and  2,  for  example,  correspond  to  I’l  , '"3,4,  and  ^2  levels  for  even 
ions  (N  even)  in  the  notation  of  S4  point  symmetry.  For  odd 
ions,  ti  = 1/2  or  3/2  corresponds  to  r7,g  or  Fg  g levels,  respectively. 
Many  quantities  that  are  not  listed  in  the  tables,  but  are  importamt  in 
analyzing  properties  of  laser  materials  such  as  stimulated  auid 
spontaneous  emissions  and  cross  sections,  are  proportional  to  through 
the  oscillator  strength.  These  properties  can  now  be  compared  with  the 
known  optical  properties  of  the  lanthanides  in  CaWOi,. 


^L.  F.  Johnson,  J.  Appl . Phys . , J£  (1963),  S97 , 

^Donald  E.  Wortman,  Clyde  A.  Morrison,  and  Richard  P.  Leavitt, 
Optical  Spectra  and  Analysis  of  Pr^'*'  in  CaWOi^ , Harry  Diamond 
Laboratories  TR-1726  (Navcmhor  1975). 

*See  Annotated  Bibliography — Experimental  CaWOy  Data. 
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02 

04 

2.  1697 

01 

1.4417 

01 

6.0867 

02 

6. 6667 

01 

1. 7647 

02 

1.  IIIF 

01 

01 

1. 1617 

01 

2.8887 

01 

1 .6947 

04 

6.  1077 

01 

1.  1667 

01 

6.968F 

Cl 

01 

1.2827 

01 

1.8047 

01 

6.7267 

02 

1.66  77 

04 

1 .8447 

01 

1 .66  77 

01 

0? 

1 .1261 

04 

2.606  7 

02 

1 .4261 

02 

9.4907 

01 

6.0  707 

02 

6.822f 

01 

04 

1.M97 

OS 

8.4947 

01 

4.8887 

Cl 

1.2497 

04 

2.4067 

04 

2. 7077 

C4 

04 

8.0C17 

04 

2.8627 

01 

1 .9617 

04 

4.2667 

01 

6.  62  7f 

04 

4.69IF 

02 

04 

1.0217 

04 

2.067E 

04 

6.  1797 

01 

7.2691 

01 

6.1117 

04 

1.  94  77 

04 

04 

1 .61  77 

06 

1 .6047 

01 

9.4047 

01 

9.4677 

02 

8.4977 

04 

1. 1 446 

01 

03 

8. 0967 

02 

8. 79S7 

01 

7.4917 

02 

1.0707 

01 

1.6087 

06 

1.1217 

06 

01 

1. 1467 

01 

1.8267 

01 

2.  1 717 

01 

4.  1497 

01 

2.  1827 

02 

2.  7 707 

02 

04 

1.6847 

J4 

1 .7107 

u4 

1 .9627 

02 

1.6817 

01 

1.  1 167 

01 

1 . 1667 

04 

04 

8. 7C27 

0 1 

4.8667 

01 

2.2111 

02 

1.0667 

02 

i.4|67 

04 

1 .8  107 

04 

04 

1.4697 

06 

1.2687 

06 

6.6917 

01 

1.1407 

02 

1. 7417 

04 

1.7127 

04 

Cl 

7. 1807 

03 

7. 7707 

01 

8.0677 

01 

2.0187 

01 

2.8167 

04 

1.4687 

04 

given  value  must  be  multiplied  bg  a constant  and  the  cube  of  the  energg  dif- 
ference between  the  initial  and  final  state,  for  example,  to  obtain  the  spontaneous 
transition  probability.  These  values  were  obtained  by  using  the  parameters  given 
in  tables  II  to  IV. 
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M giwmn  r*lum  mtmt  b«  multiplied  by  a constant  and  the  cube  of  the  energy  difference  between  the  initial 
and  final  state,  for  example,  to  obtain  the  spontaneous  transition  probability.  These  values  were  obtained 
Xf  using  the  paramatars  given  in  tables  II  to  TV. 
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03  6.SS3F  OS  7.C33!  QS  /./S'!  Ol  S.S/6!  Ol  /./79f  OS  7.73/f  OS 

OS  1.737!  OS  S./73!  03  8.7S8!  OS  I.S88!  07  /.39S!  OS  7.61S!  07 

01  l./AO!  OS  7.38/1  OS  3.3/s!  03  6.139!  07  3.SSSF-01  1.8/1!  OS 

OS  i.sJ/E  Ol  s.ioi!  03  8.^)1!  07  6.817!  03  l.lOSf  OS  7.111E  07 


given  value  must  be  multiplied  by  a constant  and  the  cube  of  the  energy  dif- 
ference between  the  initial  and  final  state,  for  example,  to  obtain  the  spontaneous 
transition  probability.  These  values  were  obtained  by  using  the  parameters  given 
in  tables  II  to  IV. 
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“a  given  value  must  be  multiplied  by  a constant  and  the  cube  of  the  energy  dif- 
ference between  the  initial  and  final  state,  for  example,  to  obtain  the  spontaneous 
transition  probabi  1 itu  ■ These  values  were  obtained  by  using  the  parameters  given 
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TABLE  XV.  SOllM<f;D- MATRIX  ELEMENTS  PROPOKTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
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6.4-41 

C7 

given  value  must  be  multiplied  by  a constant  and  the  cube  of  the  energy  dif- 
ference between  the  initial  and  final  state,  for  example,  to  obtain  the  spontaneous 
transition  probabil ity . These  values  were  obtained  by  using  the  parameters  given 
in  tables  II  to  IV. 
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TAPI.E  XV.  SOUAKKD-iy>.TPrx  KI.fMKNTS  TPOPORTIONAL  TO  TRANSlTir.N  PROBABILITIES  FOR 
IN  r.lWO.  ^ ir- 


IN  C.iWo,,  (Cont'd) 

IfctssItliM  «»ii  1 1 H S R*t. 


1 7/? 

i <>  I 712 
^ I 7tZ 
6 «.  I 1 1/  ? 
n «. II r 
u «u\/? 
11  <.!»»// 

I % •.  I 11/^ 

id  7t\\/2 

zi  *m/2 

ZZ  <11^/2 
Z)  <.  I 1 5 / .' 

zs  *ns/z 
Zf^t  i/z 

Z9  4,1  ^/Z 

n z*'  7/z  i 
1*  Z**  7/z  , 
16  2y  722  . 
it  *.»  1/2 
%0  %»  J/2 
*1  !/<r 

* * •.f  7/2 

* S 4.  f ^ 

* f 4.1  «/? 

ZfUfZ  t 

^0  i 

*>Z  ’HU/?  V 
6^  S/Z 

ZO  //?  I 
S7  ZG  1/Z  I 
61  60  //? 

66  4,0  IP  i 


66 

6»  I/? 

6.  |6Hf  01 

l.feWI  o? 
rt.91|l  31 
6.?i?»  ni 

i.M  n 02 

\.*«U  6 

l.%?6|  01 

6.  M n 0? 
1.  )06{  06 
,6 

1.16^1  oi 
/.«  » If  01 
?.066f  06 
l./'f?*  Wll 
l.?lHf  06 
l,6?6f  01 
i.Rd?f  0? 
1.‘6fl  0? 

6.  4?  U H 

6.  I«  -If  0 1 
1.  MdP  01 
6.?l6f  01 
1.6  161  - J 1 
^.6?Sl  0? 

?.6?lf  01 
6.  I Ilf  01 
i.ilOf  01 
l.?11f  06 
f.06Sf  06 
6.6«/f  0? 

?.  Mdl  01 
l./IM  0? 


6 r 

6f  »/2 
1.1?/f 
• .0«'U 
?.? Ilf 
1 ,666f 

? .6«?f 
1 .60  n 

1 .6^RF 

6 . 6 I6( 
i.?s»,f 

?.6?6f 

l.\6U 
?.0S6f 
6.1661 
6.1661 
6.6111 
9.l«1f  4 

6.76ff  ' 

6. 1 irf  I 
I.IOOf  I 
?.9??f 

H, I?1f 

1.6  1*it 

f .6/-,f 

I . 91  If 

6 .6  1 'll 
7. 11/f 
?.  HOF 
6.1T?f 
?.  1 1 If 
1.0l6f 
6.016F 
6.10IF 


6C 


01  I. 
C?  6. 


0?  1 
0?  2. 
02  ?. 
0? 

06  1 . 
3?  6. 
0?  1 


.’H  I I / 
?.6  I'lf 
6.01V 
I.  «6  6f 
6.  I 1?f 
?.l?  V 
?.  )/?» 

6 . ^ 6 >»l 

1 .6  i6f 
1 . 6-I6J 
2,2221 
»1f 
1.  I69f 
I .•»  IM 
I.  I fM 
I . I I6f 

1. 06M 

>.o  foi 
r.l /6f 
Ol?t 
ri  Of 
1 1 ?f 
I06f 
>?lf 
•»l  If 
66S!  - 
/?  I» 

6 >>61 
??6f 
60?f 
vloe 

»?6f 

f66f 


? ? ?HU/?  2 

01  l.swf  fl? 
01  I . 1 16*  0? 
01  l.?«0f  01 
'"  I •*.  I96f  01 

? 1 . I6?t  C? 
0?  ?.M1f  0? 
Ul  ?.661f  0? 
'.?  ?,  ?66|  01 
0.  1.61  tt  0? 

U2  /.0»?f  01 
i?  i.?mf  01 
0?  2. IS6f  0? 
03  ?.  /4|Sf  01 
01  ?.066»  01 
0?  ?.6l?f  01 
01  6.1S6I  06 

0?  1.PCIF  0? 
0?  I.i60f  01 
01  /.I6.»t  n? 
06  I.IOI*  0? 
C 1 6 . ?*»^f  01 
0?  I . IMF  01 

01  6.l'>ir  nj 
0?  I.11I£  0? 
11  2.P2  If  0? 

02  1 . J96f- 1 1 

0?  1.6l6f  01 
01  |.9f.6f  01 
06  2.  TtZf  01 
06  ?.l?^f  01 

01  1.916E  01 
L6  6.0601  0? 


6? 

?“l I /?  ? 
1.96?f  01 

6. 6 161  O? 

?.6>61  rz 

i.oiif  m 

?."U0f  0? 

1.6  n»  01 

6.?  Ill  oi 
f.?0i»  01 
6.  »4  l6f  f I 
?.l6/f  01 
1.?H?»  '-? 

1.  r *6»  >2 


I- If 


l.'IOM  1? 
?.?l?f  '1 
? . 6 1 If  01 
I.6CM  'j6 
I.610F  0? 
?.l1?f  01 
6.  1N9f  01 
?.?«•«  01 
I.MOf  0? 

1.690f  01 

?.l1''f  0/ 
?.666^  0? 
1.616F  OI 
6.  I 6 If  - 1 6 
UOISf  Cl 
1.S?lf  01 
I.  1l?f  06 
I.Oflf  0? 

ft.?l6f  01 


66 

60  S/2 
6 . ? «6l  01 
?.»*'‘6f  01 

1 . 6 4 »f  01 
1 . f6U  ■)! 
1.?1M  06 
I.  l66f  ) f 
6 . 0*»  M 01 
6.?1  ’f  M 
I.Ol'V  O? 

1.66*f  J? 
6.  I6M  i2 
?.fcl6»  02 

1.6611  0? 
6.  4l6f  01 
I . f I M ; f 
1.  !•  .6f  )? 

Jl 

?.66Hf  02 

?.?Mf  06 

H. ?IOf  01 
6./6M  0? 

I. 610F  06 

I.?1|l  ,6 

6.  1 l?f  0? 
l.??6f  0 1 
I.IC61  71 
1 .0  16f  0 1 

I .6  ICf  - 1 / 

1 . I lOf  01 
1.61U  06 
l.?60f  01 
1.66  IF  06 


6 P 

?(,  P/2  I 
. M6f  ' 1 
1.6fOf  1 
1.06/1  6 
?.6’?f  01 
?.C/6f  1 

l.yMf  o1 
1 . /lOf  ) 1 
1.  Hi»  01 
1 . 6611  0? 
0? 

6 . 16?l  J 1 
?,  »66f  M 
1.1*11  1 
?.6  '1»  , f 

6. 4.  »♦»  01 

?.?6I1  06 

?.1l*ff  ->6 

6.-6?f  -1 

l.f.1?C  Cl 
1.  1911  O? 
1.  / II  1 >1 

I . nil  .1 
/.  I66f  06 
?. 1 19f  06 
i.60?l  U6 
?./6?f  01 
1.6?H  01 
1.  19Uf  t'1 
/.6  I6  f ♦ |6 
I .6611  01 

?.  M I II  01 

/ . 1 1 6 f r 1 


67 

?1.  P/2  I 
1 . 16  II  6 1 
?.0611  01 
. M 6 1 0 1 
I . 6 Mf  0 1 
6. /I  lf  0? 
l.'M6»  01 

? . / 161  Of 
6.11/1  0? 
/.Ultf  01 
/.M60f  01 

6 .61,  It  01 
/.066f  Q| 
6.0/H  0? 

?.6*/l  .1 

l.6|6|  06 

6.90'lf  01 
6.0611  01 
4 . /•  II  Of 
/.l6/f  01 
?.166f  01 

6 . »9/f  0/ 
?.  Ib(  f 06 
6.6fl/f  0? 

H. 0I61  0/ 
S.OlOf  U6 
?.l?6f  01 

I.  1t?f  06 

1.681F  06 
1.661F  01 
6.?/6f-l? 
?.669f  01 

9.  /II f 0? 


6 I 

6{,  //? 
l.»6ll  01 
6.6  Ilf  0* 
I . I /6f  06 

1.0/61  02 

•l.lll'  c? 

?.66/f  01 

l.6l?f  01 

H. 6|  If  01 

I.  1HM  0? 

6./191  01 
I.1l6f  0/ 
6.6-I6F  0? 
?.  /SM  0/ 
?.611F  01 
l.l«6/  01 

6.6601  06 
6.01/f  >6 

/.I6/1  01 
l.H/01  01 
1.6661  0/ 
s.lhlf  cl 

0/ 

?.  1 idi  01 

6.0l6f  0? 
1.  1/61  01 
l.H6t  01 
9.0 /‘If  0? 
1./6CF  01 
?.iriF  01 
?.66lfc  01 

i.//of-  n 

l.?16f  06 


6f.  P/Z 
1.6/61  0| 
?.?6/f  01 

1 . 16/I  0 1 

?.0?H|  0l 
/.6l/f  01 

1.19  11  0 1 
?.6Cff  01 
1.04«t  03 

l.06/f  06 
l.6|6f  02 
1 .d4*|f  01 

I.H661  0/ 
1.06«f  0/ 
I .66il  01 
/./I6f  Of 
1 . / Ilf  06 
1.660F  06 
l./6Ct  06 
l.0?1f  01 
6,0691  Ol 
1.6H/P  01 
6.6H61  0? 

l.?/6f  0? 
6.1011  01 
1./661  06 
6.06Kf  0/ 
6.?16f  01 
1.6611  06 
/.  I 16(  01 
9. /Ilf  0? 
l.?16f  06 
/.6/lf-l? 


a 

A given  value  must  be  multiplied  by  a constant  and  the  cube  of  the  energy  dif- 
ference between  the  initial  and  final  state,  for  example,  to  obtain  the  spontaneous 
transition  probability.  These  values  were  obtained  by  using  the  parameters  given 
in  tables  II  to  IV. 
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TABLE  XVI.  SQUARED- MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
IN  CaW04^ 

. I .»  I t - A*.-  • f I . P-  “ » - I 1 1 t U ■ N . “ • .’**0  • ' 


» «.  f 'J  JO 

•■I  •/*  *>\  *f:  ••in/.’ 

» l.6.‘  f \ «.  04,  1.66U  'S 

*<•«  »/.'  .bTf  ■'*,  t.Ht  Of 

> ••  I i I ' 4.  4,  J 01 

♦ -111'.  .•.^l  ’*  - . - S.»M»  ' o* 

I -Ml'.*  './lo  J 0* 

1.'  -IM'.‘  t.-  ri  % }.  0^  A.ISSI  M «.S?0*  oj  ^.M4,t  04, 

I-  -ll»'.  l.l*»«i‘  * 4,.^.»sf  ''2  f.lWf  - A 4,.»c^(  -)«,  0^ 

I*.  4.11*/.  • ».IM<  0^  4,.»>4nf  O'  \}K 

It  -IM/.-  - I.s-H  4.  f.'S4,f  4,  4. 0*1'  0»  l.■>Mf  04, 

1<J  4.JI'./'  -.'»*!»  -I  l.lhOf  0*4  l.'i'iOf  04.  4,.»|-»(  01 

.•  • -ll**/.'  » ?.^l4,t  01  1.4./1I  0*  H.'.’Sf  O'  i.lOOf  01 

'.fi.’f  I i.4?M  0*  i.urf  n*  i.i6*f  oi 

/'  -II-.'.  i i.jMf  I f.^oif  01  6.'4.4,f  01  i.i4.ff  01 

ib  -»  1'/  1.11*11  - 4.*»«.6f  ',1  H.'lt.U  01  l.p»lf  01  6.01M  01 

I -*  s/.-  i.r'M  \ i.Hn.  ui  ».  0)  4.4.11F  oi  ?.}sof  Cl 

1.’  /H  4'.-  ^ f.i?01  31  1.1  lOl  ft  J 01  01 

M -»  S'.  I.'MI  \ c«.  R.JMf  o;  6.071F  0?  S.OOlf  Cl 

IS  . .4. mil  6,C“lf  01  ^.uSSt  Li  l.lMF  01  1.’>1SF  Cl 

• M 4.1  s..»*OI  /-  “.lUf  01  l.“l/f  0*>  s.HSf  01  1.6SSF  01 

1*  -.»>'»  M l,6«Sf  01  l.?fc6f  Ol  i.0S6f  Cl  S.SlFl  01 

-}  -•  1' '.iMf  f l.fc'fcF  01  l.lSSl  31  01  l.lim  01 

1*  -*  i.:oif  0.  4».iiif  01  ^.sfrSF  Cl  ni  i.si/,i  oi 

IS  i»  4'.  H.lsU  01  H.SSlf  0?  ^.H?0F  01  J.'lBt  0?  6,bll{  Ol 

II  ?»*ll'.’  »*  /.•‘IM  •-/  b.lBFf  0^  i.hOH  Oi  l.'iot  OJ  1.191F  0^ 

M .’-II//  i /.Stl4  S.S9IE  CO  I.illt  01  l..’llf  0?  7.69^f  0/ 

11  /4-11/.  i 1.  Ill*  * S.HS8F  C/  0/  l.?90f  01  /.SSlf  01 

Si  1.  S'.  '..BOF  * I.ISBF  Ji  l.il/f  Ol  '.l/le  01  l.BfSF  01 

S6  - S'.  l.S'bi  Ol  /,/HU  01  l.Wlf  0»  l.bHlF  0/  S.  lllf  01 

SM  "•  I ».»1U  •!  l.sT-f  03  l.J?U  Cl  «.l9/f  01  S.176F  01 

I t 1.  S'.’  /.!»/»  Il  l.i/Sf  01  H.l'U  u/  S./IHF  Ol  1.1/lF  Ol 

1/  1 t/.  s./Hst  ,4  l.nU  31  S.JSlf  01  1.31U  0^  /.16U  C? 

s*  4.17.F  ./  I.SClC  01  l./CsF  03  01  l.SiJBF  01 

.*1  ih  /H  1C  1/ 

Ills/'  illS'/  iF  1'/  1»  S//  /M  I'/  / 

1 -I  *'.  S.M/F  Ol  /.?/H  OP  I.J81F  Ol  6.70U  01  1./H3F  01 

• -)  9/p  S..»4sl  ./  1.1»|F  Ol  9.  41ftl  01  1.«S1‘  01  /.l/O*^  03 

t nil'/  I.4FSF  01  /./Olf  01  H.lfcbF  Ol  3.C9SF  01  I.HOF  01 

• Illl//  l.l/'t  01  s.'iif  )3  I.H8U  01  F.llSf  03  I.S39F  01 

I -III/;  I.ISIF  * l.HM  *'l  S.JllI  Ol  /.ISOF  Ol  1./90F  OA 

1/  - I I 1'  -•  I.JMf  OS  7.11/1  Ol  H./8/f  01  I . 7/ 7t  Ol  l.76l»  '1 

I*  -111/.  l.S/Mf  .*  l.S/ll  01  l.llbl  )1  /.SSHf  01  ►.M6|f  0/ 

lA  -III'/  -.1»U  - 1.601F  01  l.l/SF  Cl  I./IHF  01  B,0*U  0/ 

If  -111'.-  S./-1H  / 1.7-lf  <'l  l.)lSf  0-  l.ll/f  Ol  7. -/If  01 

19  -US'/  i.-ill  - l.l7*f  0-  H.siHl  Oi  6.9/lE  01  7.011F  CP 

/'•  -US'.*  /.S/M  01  l.lsu  01  S.l'lf  UP  S.OS/F  01  l./o/f  01 

.1  -IIS//  1.71  It  1/  1.60*1  01  I . .M  U 0/  1.91/f  0/  /.77»|  01 

/6  -US/.'  l.sMi  - 6.0»"*-l/  l.->*ll  0/  /./1*»  01  ft.lS/F  01 

/•■  -»  1/.  1..HII  i 1.S9U  Oi  l.sA/f-il  i.*/lF  01  1.07/F  01 

I If  S'-  l.M.»l  './  /./Irtf  01  l.S^lF  01  7.S/0F-I-  /.6/7F  01 

1/  /*•  #'.  .’  /.77*l  1 S.167F  f>l  1.07/F  03  .’.6/71  Cl  7./0ftF-jl 

II  -•  S/,-  1.  ISSl  - 1.6-ftF  01  l./OSf  0*  I.**1F  Ol  6./11F  0/ 

IS  . - •»'.  I.ll7f  ' I 1.1*11  0/  7./0/F  03  7.07  /F  Ol  l.s71|  01 

1"  -»  f/.’  I.l-OF  - /./ISF  01  /.lllf  il  1.6C9F  Cl  S.911I  01 

IS  t / .>  7,|fi»  - l.SH^t  0*  /.l/SF  Ol  /.IHF  Ol  /.Ollf  01 

-/  1'  1//  1.7101  .1  l.Ofll  01  H.»s*»  Ol  3.110F  0/  /.7-OF  0/ 

-1  -•  »//  1.706»  >i  l./lSF  Ol  /.*ll7f  01  4.n«9f  Ol  l.7||F  Cl 

-1  •»  */.•  1.//M  ,-  *./S*f  01  I.M9F  Ol  /.S80f  Ol  7.17SI  0/ 

-•  /►II//  i ►.»4-»  0/  I.IS/I  01  ».l7ll  0?  /.6/lF  0/  /.13*F  Ol 

S|  .Ml'/  / l.lisi  1.10-F  0/  l.3l*f  03  6.S0SC  0|  7.961F  0| 

SI  .-Ml'.-  / I.I.'-I  v4/  /,7S1»  0/  1.70/1  0/  S.f»17f  01  I.S67F  01 

S-  4.  . S'/  /.SIHF  01  I.l77t  01  l.l7-f  0/  l.lBif  01  S.8/SE  0/ 

Si  - . S//  l.ss/f  « 1 7.11/#  0/  B.  jH/F  01  7.B6SF  07  1.160F  01 

/.  7//  1 -,■•*•1  3 1.-60F  01  l.iKlf  01  -.7C0F  01  1.711F  01 

A.  - S'/  -.l‘4S»  .1  /.Sl7f  Ol  7.11*1  01  /.I96f  01  /./97F  01 

6/  -•  f/.’  -.Mst  ’/  I.Sl/F  0/  .*..-6*t  03  7 . 191F  01  /.«0*H  01 

6l  7'.’  I./6U  / /./S7F  0/  l.SliF  07  l./lOF  01  -./»lf  01 


17  U IS  17  I -4  /O 

ilM/7  -111//  1111/7  -111/7  -IIS/7  -IIS// 

1.1C7F  0-  l.lHlt  0 3 7.S3flf  01  /.1/lf  0-  H.S'/U  Ol  l.v)S6F  01 

UOl.'f  Ol  -,3/S(  Oi  4 . 1 7 31  0 3 S.S-lF  Ol  1 . Is0(  01  /.SlK  C| 

A.ISSF  01  *4.1171  I*  l,A-40f  01  7.ySlf  )-  1 . S 1 If  01  l-l71|  Cl 

l.S/OF  01  i.lOlf  I-  6. SIM  01  7.0111  01  l.-bOf  Ol  S.7/SF  01 

/.M-l  ')!  l.-SJF  0-  /.1/lF  01  I.S/4F  Ol  -.llOf  03  9.1607  01 

/.llM-l/  I.S07F  Cl  I.OlU  01  1.6/01  01  4.*96t  03  S.lOlf  Ol 
I.SC7F  01  7.S1/F  ji  /,7«0»  01  I.SM4F  01  l.SC7f  07  l.-HF  0? 

l.CMF  31  7.7»Ot  Ol  *.9S6(-1/  1.7/U  01  l.fUlF  03  i.lHU  01 

1.6/Of  Ol  I.SM7F  01  l./flf  3*  6.1'77f-|7  I . I 7 If  0-  S.IS9»  C* 

’7.fl46»  05  I.S07F  0/  l.FllBf  01  1,1/31  Ol  i*,1(»8F*17  i.Ol*F  01 

S.-7C1F  01  l.illF  Oi  1,1*111  Ul  S.  36  7F  Ol  l.01«f  03  S.  997f*|7 

l.CHF  OS  3.S76t  01  1.3911  Ol  6. /Alt  07  I.H3F  Ol  /.S?6f  01 

7.1-7F  01  1.671F  03  3.601F  01  I.  7- IF  01  F.ir9(  01  l.lMf  01 

6.7**7F  01  I.IISf  01  1.17SF  Ol  I.OISF  i31  *1.6-8(  07  S.l7|f  07 

I . 7/ 4f  0-  7.SSM  0)  1.71*1  01  l.ll7f  d 6.971F  01  S,067f  01 

1.76U  Ol  s,*siF  07  8.0*11  0/  7.-  73F  03  7.0l3f  07  1.707F  Ol 

6. IMF  Ol  7.771F  0/  1.19/f  01  7.608f  Ol  1.7-9f  03  4 . 1 6 »F  01 

1.71SF  01  I.I7SF  07  I.S71F  07  1.I7*F  00  l.lOU  07  1.1  73F  01 

7.7C7F  0/  /.i7St  07  *.0S7f  Ol  l.lSU  0/  7.93/f  03  l.3»9F  Ol 

M.  7 30F  01  S.711F  0?  S.  1701  07  I.S77C  03  7.7C*f  01  3.S9SC  01 

l.*Cll  o-  1.167*  Ol  1.6671  0-  l.OSlf  O'  l.lS«f  03  /.977f  01 

/.IMF  yl  'f.'SSF  07  I.IOIF  01  l.71*f  01  I ,66Sf  Ol  *3.l77f  01 
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tjivvn  ’/.jiu'*  must  be  multiplied  by  a constant  and  the  cube  of  the  energy  dif- 
fcTencc  ibcti«'4’«?n  the  initial  and  final  state,  for  example,  to  obtain  the  spontaneous 
transition  probability.  These  values  were  obtained  by  using  the  parameters  given 
in  tables  II  to  IV. 
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given  value  must  be  multiplier!  by  a constant  and  the  cube  of  the  energy  dif- 
ference between  the  initial  and  final  state,  for  example,  to  obtain  the  spontaneous 
transition  probability.  These  values  were  obtained  by  using  the  parameters  giver, 
in  tables  II  to  IV. 
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•lABLE  XVII.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
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*A  given  value  must  be  multiplied  bg  a constant  and  the  cube  of  the  energg  dif- 
ference between  the  initial  and  final  state,  for  example,  to  obtain  the  spontaneoum 
transition  probability.  These  values  were  obtained  by  using  the  parameters  given 
in  tables  II  to  IV. 
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•lABLE  XVII.  SQUAHf:D-MATRIX  E1J^;MKNTS  PROTORTIONAL  TO  TRANSITION  I’ROHAHILITIF.S  FOR 
IN  CaW04^  (Confd) 
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A given  value  must  be  multiplied  by  a constant  and  the  cube  of  the  energy  dif- 
ference between  the  initial  and  final  state,  for  example,  to  obtain  the  spontaneous 
transition  probabiiitv.  These  values  were  obtained  by  using  the  parameters  given 
in  tables  II  to  IV. 
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A given  value  must  be  miltlplied  by  a constant  and  the  cube  of  the  energy  dif- 
ference between  the  initial  and  final  state,  for  example,  to  obtain  the  spontaneous 
transition  probability.  These  iraiues  were  obtained  by  using  the  peraiseters  given 
in  tables  II  to  IV. 
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A given  value  mjst  be  multiplied  by  a constant  and  the  cube  of  the  energy  dif- 
ference between  the  initial  and  final  state,  for  example,  to  obtain  the  spontaneous 
transition  probability.  These  values  were  obtained  by  using  tbe  parsneters  given 
in  tables  II  to  IV. 
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A given  value  must  be  multiplied  by  a constant  and  the  cube  of  the  energy  dif- 
ference between  the  initial  and  final  state,  for  example,  to  obtain  the  spontaneous 
transition  probability.  These  values  were  obtained  by  using  the  parameters  given 
in  tables  II  to  IV. 
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transition  probability.  These  values  were  obtained  by  using  the  parameters  given 
in  tables  II  to  IV. 
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TABLE  XXIV.  SQUARED- MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
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given  value  must  be  multiplied  by  a ccnstant  and  the  cube  of  the  energy  dif- 
ference between  the  initial  and  final  state,  for  example,  to  obtain  the  spontaneous 
transition  probability . These  values  were  obtained  by  using  the  parameters  given 
in  tables  II  to  IV. 


TABLE  XXXVI.  SQOARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
IN  CaWOi,^ 


P|  lAANMtliV*  AR|  I I Mf  S /-I,  • -)  *N0  • I 


1 

<• 

s 

6 

1 1 

1? 

16 

l6 

1* 

?u 

?l 

SS  7/ 

? 

6S  7/? 

oP  1/. 

6P  1/2 

6P  S/7 

6P  3/? 

61  1/2 

61  7/? 

61  9/? 

61  9/? 

6 1 >/? 

9S 

7/  ? 

1.W71 

-US 

6.^»0# 

-03 

1 .063# 

-0? 

1 .7S?t 

00 

3,3  76# 

00 

3.7l?f 

00 

6.0  7s# 

01 

3.  366# 

1.076# 

03 

6.0  *U 

0? 

;.60?| 

02 

■iS 

7/? 

l.‘36lf 

- J3 

6.1H7# 

-03 

6 .bS6# 

-Cl 

?.S33f 

00 

?.?67# 

00 

1 .S60f 

on 

1.007# 

01 

1 .6S3# 

•j2 

6. *78# 

01 

6.0  78f 

0? 

?.66*F 

02 

h 

6P 

7/? 

■>,*  lyt 

-0? 

?.6P6# 

00 

6. 7?6| 

00 

3. ?6S# 

0? 

6.  7 7?f 

0? 

6.C  76# 

0? 

?.088f 

03 

l.7?7# 

06 

l.SI  1* 

O' 

?.  7 36# 

06 

?.8  6 7F 

Cl 

1 

6*» 

7/? 

6.  7 7 7 [ 

-01 

1. 78S# 

00 

6,??H# 

01 

?. 166# 

0? 

I.S86# 

0? 

?.S?3f 

0? 

1 . 1 76# 

03 

?.8|?f 

0 3 

?.6t  ?r 

03 

3.1?6# 

06 

1 . 6 70# 

04 

H 

6» 

3/2 

-0l 

7.076# 

-01 

1 . 30  3# 

01 

6.637# 

01 

t.?l  1# 

0? 

3. 366# 

0? 

#.  700# 

0? 

1.76-# 

0 3 

1.S8  7# 

/3 

1 ,8S*# 

0* 

I.S78# 

06 

10 

6P 

3/2 

?.S0S1 

00 

l.OM# 

00 

?.61l( 

0? 

S.S?7f 

01 

8.  3 37f 

0? 

6. 386# 

0? 

7.  166# 

03 

6.716# 

06 

S.r.93# 

‘2 

1 .l?lf 

0 1 

?.6?0# 

06 

1 ) 

b*> 

3/  ? 

s.  #9?| 

00 

?.363t 

-01 

7.16  11 

0? 

1 . 7 7 3# 

01 

S.  766# 

01 

6.?77f 

01 

3.S?3f 

01 

1. 701# 

0? 

1. 3S6# 

01 

6.197# 

0 1 

1.161# 

C6 

1 S 

61 

7/? 

6.117# 

01 

6,?37E 

0? 

1 . 760# 

03 

1 . «37f 

06 

1.66  1# 

06 

1 . 356# 

01 

1 . 600 ( 

0? 

?.8S8f 

c? 

•*.S?7I 

0| 

S.866# 

0? 

6.??S# 

00 

1 1 

61 

r/2 

3.  1?  3f 

Ul 

S.877# 

01 

1 ,?36# 

03 

?.66S# 

03 

7. l?6# 

06 

•>.618# 

01 

?.603f 

01 

3.01?# 

0? 

?.  700# 

01 

3.6C  ?l 

01 

6.676# 

0? 

l<» 

6 1 

9/2 

6.S66# 

02 

S.  766# 

0? 

1.6(31# 

06 

?.  1 1 IF 

06 

?.SSlf 

06 

1. 316# 

03 

1.8S6# 

0? 

0.8  7 3# 

01 

?.  8 7 7# 

01 

?.06  3# 

0? 

1.777# 

0? 

!2 

6l 

9/2 

?. 366# 

0? 

1 . 366# 

01 

7.-37S# 

0 1 

S.116F 

0? 

I.S61# 

06 

6.?C6f 

06 

?.660( 

01 

1.660# 

00 

1.170# 

0? 

6.0?0( 

oc 

6.8  78# 

Cl 

23 

6117/? 

?.  37  U 

0? 

?.  7 6'  1 

c? 

6.  7?6f 

03 

1.04  3# 

06 

l.?isf 

OS 

1.186# 

01 

?.037t 

01 

?.7|Sf 

01 

1.  7U3# 

01 

1 .OSS# 

0? 

l.?|6» 

0? 

2 » 

bllT/? 

0? 

7,S?-3t 

0? 

I.S72# 

06 

?.S70# 

06 

1 . W 33 

06 

;. 7P6» 

0? 

?.  ?0#3f 

ov 

7.H66# 

00 

6.00?F 

01 

6.WS# 

.1 

1 .667* 

00 

6117/? 

?.  7IU# 

0? 

1.38S# 

0? 

7.  i6N»^ 

03 

6.S??# 

03 

7.  1 7?f 

0? 

3.S10# 

0? 

1.677# 

01 

6.6S?# 

01 

7.3??# 

01 

?.l  77» 

01 

6.9SI# 

00 

U 

6 1 1 7/? 

1 ,S  3'>f 

0 3 

1 .600# 

0? 

S.  iU< 

06 

6.?68f 

0< 

6.67?# 

01 

S.  1 73# 

01 

t.  37?{ 

01 

I.?68# 

0? 

3. 1l3h 

no 

S.  1 

01 

7.561# 

01 

32 

6111/? 

I.630F 

00 

6.0S6# 

Ol 

3.?1  3# 

0? 

1 .?6)F 

03 

1.661# 

r 3 

6.383# 

0? 

?.6S6# 

00 

1.  IS?# 

01 

S.bSl# 

00 

1 .?6?» 

01 

3.  J6  If 

01 

3i» 

6111/? 

6.  7’  7# 

0? 

s.  16?# 

0? 

?.lS-7 

06 

1 . S07F 

06 

1.03?f 

'J6 

1. 31?# 

06 

?.7SS{ 

01 

6.?66# 

00 

S.S98# 

01 

?.«  3# 

01 

1.101# 

0? 

3 r 

6111/? 

ISl 

0? 

1 . 77P# 

0? 

1.313# 

06 

6. 371# 

03 

?.7l,t 

0) 

3.16?# 

06 

7.  3tl# 

00 

8.0  77# 

■01 

8. 7S6# 

01 

8.010# 

01 

?.?68F 

01 

6l  M/? 

6,?3.’f 

oo 

6.1?7E 

00 

1 .6S0# 

"? 

1.70  7# 

0? 

1.116F 

0? 

i.  88  3# 

0? 

?.767f 

00 

8.781# 

00 

7. 18?l 

00 

1 .?78# 

01 

7.0S3# 

00 

40 

13/? 

■#S( 

c? 

1 .067# 

0 3 

1 . 7761 

06 

3. 377# 

06 

?.U6  8# 

0? 

I.S63# 

06 

7.6S7# 

00 

1 . 3S0# 

01 

1 . 730# 

01 

?.S/6# 

01 

S.?S7f 

00 

*2 

6IIS/? 

. . 61)  »f 

0? 

?.S6^# 

0? 

6.jS6f 

0 3 

*3.?S7# 

03 

6.36?# 

03 

1 .0?HF 

0 3 

1 . 173#- 

00 

6.-?6t 

00 

3. SOI# 

00 

7.1S0#- 

■01 

0. jSl# 

Cl 

6 1 13/? 

1.  70*»# 

0 3 

1. 7Sh# 

0? 

S.jsi# 

C6 

6.6S0# 

03 

6.76  7# 

0? 

1 . 78?£ 

03 

1 . 378# 

01 

?.8U6# 

01 

1 . 786# 

00 

1 .?01l 

00 

l.l?8# 

0? 

6tlS/? 

1.616# 

0? 

?.66)f 

01 

6.166# 

03 

h. N76F 

0? 

?.  7?7f 

01 

l.6?Sf 

03 

7. 78?#- 

•01 

6.S73# 

-01 

1.601# 

01 

I.S61C 

01 

S.077# 

00 

6llS/? 

a.036t 

(.'? 

1 .S16{ 

0? 

?.68  7{ 

06 

6.817# 

03 

7.  76S# 

01 

3.  lC9t 

06 

6, 6«»8# 

JO 

1 . 7«S# 

01 

3.  317# 

01 

1.788# 

01 

6.361# 

01 

^0 

6113/? 

1.606# 

0? 

6.333# 

01 

6.06  1# 

03 

1 .pe«F 

03 

1 .7?6# 

0? 

?.6?8# 

06 

S.  187# 

00 

?. 108# 

01 

?.6lSf 

01 

7.671# 

oc 

1 . 166# 

00 

SI 

6 113/2 

1.  16  /( 

03 

3. 7)6# 

0? 

6.170# 

06 

8.  71 7# 

03 

S. 1 S6f 

0? 

6.?60# 

06 

?, 1 37F 

01 

6.  763# 

00 

6.976#- 

•01 

l.?36# 

90 

l.l 07# 

0? 

S* 

60 

9/2 

3. 666# 

-01 

*.6?7f 

01 

1.01  3# 

0? 

?.0S6F 

03 

?.167F 

0? 

1.860# 

01 

3.b8St 

01 

6. 700# 

01 

7. 3Slf 

01 

1 .8S7# 

0? 

7.076# 

Ol 

S6 

6C 

9/2 

7.  1 30# 

-C  1 

1 .?66# 

00 

1.6S1# 

0? 

?.C66# 

0? 

3. 736F 

0? 

7.877# 

00 

3.S10# 

y? 

1 .61?# 

0? 

3.  1 70# 

0? 

S.lHf 

0? 

1,  38  7# 

0? 

S«» 

6C 

7/? 

i.6?ir 

-01 

1 .?«?# 

01 

1.67S# 

01 

6.661# 

02 

l.?63# 

Cl 

6.03S# 

0? 

S.006# 

01 

1 . 108# 

0? 

6. 708# 

01 

1 .S86# 

01 

?.SS3# 

0? 

6^ 

6C 

7/? 

lost- 

-Cl 

1 .607# 

-01 

7.717# 

OC 

? . 8R7# 

01 

1 . lai# 

0? 

3.  3?3fc 

0? 

6. 76?( 

01 

0, 307# 

01 

6. 360# 

0? 

1 .8SI# 

0? 

1 . 1 66# 

03 

61 

6C 

3/2 

6.S71C 

00 

1 ,S6Sf 

00 

?.  7 3S# 

0? 

1 . 7 7 7# 

0? 

7.6?l# 

00 

1 . 3 36# 

0? 

t .606# 

0? 

8. 106# 

01 

1.078# 

01 

7.760# 

01 

?.6l  If 

Cl 

6S 

6T 

3/2 

?.6)6f 

uo 

1 .S77# 

-01 

1 . 767# 

c? 

?.?6  7F 

01 

1 . 1 S 7# 

0? 

1 . 7S6# 

01 

1 .177# 

0? 

1.S36# 

0? 

S. 1 71# 

0? 

6.6?lf 

01 

8.1 )*# 

03 

6T 

60 

3/2 

?.?66# 

OU 

6,?6># 

00 

1.6  60# 

0? 

3.61  7F 

0? 

3,  30  7# 

0? 

7. 786# 

0? 

3.863# 

0? 

6.SS0# 

03 

l,?37# 

0? 

7.967# 

0? 

?.  1 66# 

03 

?6 

?S 

?6 

?8 

10 

3 3 

3S 

36 

39 

6 1 

6 3 

6117/ 

6117/? 

0117/? 

61  17/? 

fel  1 1/2 

MU/? 

6Ml/< 

bill/? 

61  1 3/? 

61  IS/? 

61  13/2 

2 

RS 

7/? 

7.631# 

0? 

6.017# 

01 

6.1?6# 

c? 

7. 781# 

01 

S,SB?F 

0? 

8.S6/# 

01 

1.07?# 

03 

l.l?K 

0? 

6.6S7# 

0? 

1 .?66# 

0) 

6.177# 

0? 

3 

6S 

7/,» 

#.  36  1# 

^ ? 

I .7?|# 

01 

?.?6C# 

0? 

7.877# 

CO 

7.Sl«# 

01 

1.0S7# 

03 

?.  16M 

0? 

1 .60?# 

01 

S.  7S6# 

Ol 

8.116# 

0? 

7.? 86# 

0? 

6 

6^ 

7/ 

6.6  3 71 

Ot. 

I .707# 

03 

?.0S?f 

06 

3.7SO# 

03 

1.6  30# 

06 

8. 0?7# 

0 3 

? , 666  f 

06 

3.S06# 

J3 

7.C7SF 

06 

?.?6t# 

06 

S.8S7# 

03 

r 

6R 

1/2 

?. J?  3# 

c«. 

?. 7?Sf 

0? 

3.  3 IS# 

03 

?.0?3» 

01 

7,  376# 

03 

?.7M# 

06 

1.687# 

06 

1 .?S'lf 

03 

?.6l0€ 

0? 

6. |C7t 

06 

3.U17# 

06 

9 

bP 

3/2 

#.  1 3Si 

'•? 

3,06  3# 

0? 

3.?  3 7# 

J3 

6. 1 16F 

03 

3.10?F 

.)6 

1.0S6# 

06 

7.66SI 

O' 

6.666# 

03 

S.-S7# 

0? 

S.606# 

01 

?. 70?F 

01 

10 

6P 

3/2 

S.6  761 

-4| 

S.73A# 

0? 

6 . 1 S 7# 

03 

6. 368f 

06 

7,6  0 7# 

0? 

7.  »7.'# 

0? 

?.h761 

>)? 

6.?7?f 

03 

8.507# 

0? 

1 .?6|# 

0 3 

?. *S8# 

0? 

1 ) 

hP 

3/2 

?,  1 »6f 

? 

1 .o«s# 

00 

S.  i?6# 

01 

1 . 376# 

03 

?.6l?# 

02 

l.??U 

06 

1.66  3# 

C 3 

6.  1S3# 

06 

3,086# 

0? 

5. 367# 

03 

1.573# 

03 

1 s 

6 1 

1/2 

3.  3?M 

oc 

1.636# 

00 

?.  306# 

01 

6. 7l?f 

01 

1.67?# 

f , 

3. 390# 

01 

1 .636# 

f 1 

-♦.CHS# 

00 

?.60  3( 

01 

1 .6  7?# 

01 

1.073#- 

01 

1 r 

6 1 

1/ i 

?.  1 )6# 

r? 

6,670# 

00 

6.6  3 7# 

01 

?. 166# 

0? 

P,S70# 

Ol 

6.  1-6# 

■ - 1 

l.??6# 

0? 

S./»0t 

01 

7.86  7# 

00 

1.08  7# 

01 

l,66?F 

01 

l 9 

6 1 

■#/? 

7,6061 

-ul 

/.73S1 

-01 

1 .0  36# 

01 

?.  761# 

00 

?.6U"#  - 

'1 

3-7# 

')? 

?.  1?U 

( 1 

1 . ->6?# 

01 

1 .56S# 

01 

1 . 1 )?# 

01 

6.031# 

01 

22 

6 1 

9/2 

7,60  M 

nn 

1 .?  36# 

CO 

l.0?># 

oc 

1 . 3?««f 

01 

1.1-6# 

0? 

.■.2-H 

0? 

?.  163# 

0? 

1.0S7# 

O.’ 

?,  707# 

00 

?. 795# 

01 

1.  7?0# 

01 

2 3 

6117/? 

7.0761 

01 

? .hbS# 

00 

6.l?lf 

01 

7,7P?f 

01 

?.S66* 

01 

4.  3^'f 

01 

7.67  I# 

<■1 

1 . 1 7Sf 

01 

7.  1 36# 

00 

6,?96# 

01 

6.  7 »l# 

01 

?T 

6117/? 

1. 766# 

ol 

1 .0  73# 

-01 

?.l  3 6# 

oc 

1 .161# 

01 

S.677# 

Ol 

?.??u# 

01 

1. 78?» 

01 

1 . IS8{ 

-01 

1 .686# 

01 

7.166#- 

•01 

1.617# 

01 

29 

6 117/? 

?.sn# 

01 

7.1S1# 

-■*1 

3.C00# 

01 

6.637# 

CO 

?.SHlt 

01 

1 .8o7» 

Ol 

7,?3?# 

00 

«.6?r# 

oo 

S.036# 

oc 

S.6  78# 

00 

7.656# 

00 

3\ 

6 117/? 

1,01 )# 

01 

6.?36f 

-Cl 

3,23  31 

01 

t.6?Sf 

Cl 

1.171# 

Ol 

3,608# 

00 

#.?3?# 

01 

1.  38  5# 

0? 

l.?36f 

01 

1.6.6# 

01 

?.ssi# 

01 

3? 

bill/? 

4,  SSI# 

01 

3.000# 

-01 

l.J2  3f 

0 1 

1 . 166F 

< 1 

?.6M! 

00 

?.6«6| 

Ol 

1.  76  7# 

f 1 

I.S78# 

■J? 

7.  3S7F  . 

•01 

1 . 3?0t 

01 

?.103# 

01 

6111/? 

S.rlSSf 

uo 

?.?l»l 

-01 

1 . »6?f 

01 

6.  1 3*f 

cc 

3./66f 

PI 

1 . 5 ;m 

0? 

?.381# 

^ 2 

8,033# 

01 

3.S  70# 

01 

S.68S# 

01 

?. 1S8# 

01 

3 t 

bill/? 

3.?10# 

01 

■>.?67| 

-01 

1.-76# 

01 

? .#06# 

01 

6. ?66# 

op 

6,6-1# 

01 

7.6?U 

01 

1.6151 

01 

1.170# 

01 

6. 1 ?6# 

01 

6.  181# 

00 

3 6 

bill/? 

S.?  76# 

oc 

S.C?6f 

PI 

3P» 

-01 

1.7P|f 

on 

l.?S7# 

00 

l.?73f 

01 

3.?75l 

( 1 

7.  IS3# 

oc 

1 . 3 3 7# 

01 

3.071# 

01 

1. 761# 

01 

4>0 

6113/? 

6, I66f 

01 

6.7SS# 

00 

?.  1 3N| 

Oi 

1 .C16» - 

01 

3.CS  If 

00 

S.P33# 

00 

6. 736# 

01 

?.?18F 

0? 

!.??!# 

0? 

7.7  77# 

01 

?.?01( 

01 

*? 

6IIS/? 

6.  66?( 

01 

1.73S# 

oo 

7.?IP# 

oc 

6.SI6# 

01 

3,23  3# 

Ol 

?.376# 

01 

?.  187# 

01 

1 . 1 ISl 

0? 

3.88S# 

01 

7.157# 

01 

1.767# 

01 

bill/? 

-.6  66# 

00 

1 .660# 

-01 

1.680# 

oc 

1 .3211 

01 

6.  S 16# 

00 

6.6  30# 

00 

?.  1 3?f 

01 

?,66C# 

0? 

?. -6?# 

01 

?.?SSl 

Ol 

7.57S# 

01 

*S 

6 1 IS/? 

?.  76?# 

00 

?.676f 

0| 

3.  l6Si 

oc 

7.07P# 

ro 

3.-6?# 

Ol 

6.66  3# 

00 

?.8S6# 

00 

1.003# 

01 

?,risf 

Ol 

?.7b6f 

01 

3. 1 36# 

Ol 

4H 

bllS/? 

2,01  3# 

01 

6. 376# 

-01 

1.67C# 

01 

S.6SSF 

01 

7 .6?6f 

01 

6.8S7# 

01 

8. 3'3F 

Cl 

1.  31  *( 

02 

7. 3U6# 

01 

S.?8Sf 

oc 

7.  1 77# 

01 

SO 

6111/? 

•.,**6  ## 

uo 

6.?0'7# 

-01 

1 . 1022 

Ul 

».??3F 

01 

7.  3?S# 

01 

1.039# 

01 

7.6161 

01 

S . 6 7?  # 

uo 

8.  SCS# 

01 

7.716# 

01 

3.  100# 

01 

SI 

6l  IS/? 

?.  #?•## 

01 

?.63?t 

00 

S.USl 

-Ol 

1 .?63# 

02 

6.686# 

01 

6. 1 70# 

01 

1.606# 

0? 

1.076# 

o? 

S.  H 7F 

00 

1.177# 

0? 

6.6?3# 

01 

S6 

6t 

»/  ? 

3,  3 3 3# 

0? 

?.76?# 

01 

l.S?  7# 

0? 

V . 676# 

03 

I.ICT# 

r\ 

1 .osit 

0? 

1 . 366# 

c? 

? .C6C# 

Cl 

?.Cb8f 

0? 

3.  3 IS# 

0? 

l.bTS# 

0? 

S6 

60 

9/2 

US#*)# 

0? 

?.l  7’7# 

00 

?.SSN# 

oc 

7.-6|f 

02 

6.1)1  Of 

0? 

*.6/6# 

0? 

1 . ?68f 

0? 

1.6H3# 

u? 

6. 7vOF 

01 

?. 36?# 

0? 

2.  3321 

0? 

S’# 

60 

1/2 

1,  176# 

03 

7.61?# 

01 

P .6  7A# 

0? 

1.00  3# 

02 

* . ■•66» 

01 

6.  1 -7# 

03 

S.6?l# 

u? 

1 .0?6l 

03 

S.P?  3# 

03 

6.  703# 

0? 

2.  16?# 

0? 

6^ 

60 

1/2 

1.  336# 

0? 

1 .07  3# 

01 

6.?6  7# 

01 

?.  373# 

02 

l.Clsr 

0 3 

3.-‘i6f 

0? 

6.  7 »S# 

03 

?.  lost 

0? 

1.777# 

03 

1.S69# 

06 

0.  1 ?7( 

03 

6) 

bP 

3/? 

?,  716# 

01 

1 .73?# 

CO 

1.66  3# 

oc 

7, 70?F 

M 

7.?66( 

Cl 

3.?3i.f 

03 

1 . 66  3t 

c? 

6.061# 

U3 

?.903# 

0? 

6.?60f 

0? 

3.78  7# 

0? 

6S 

60 

3/2 

6, 176# 

0? 

6.  7?<l# 

00 

6.6 

01 

?.  76  1# 

O' 

3.SI ?f 

03 

?.-7S# 

03 

3.  SS8# 

03 

7.667F 

01 

?.)e7( 

0? 

6.?6«| 

01 

1. 39»f 

01 

67 

60 

3/2 

6.  163# 

03 

1 ,?s?# 

0? 

1 .06  7# 

0) 

3.067# 

03 

3.6SI# 

0? 

8.3  71# 

01 

}.677f 

07 

6.001# 

01 

3.  ISM 

Of 

i,fot 

•f 

7.6III 

Ql 

66 

6? 

67 

S? 

S3 

SS 

Sf 

%» 

bC 

• 1 

64 

given  value  must  be  multiplied  bg  a constant  and  the  cube  of  the  energy  dif- 
ference between  the  initial  and  final  state,  for  example,  to  obtain  the  spontaneous 
transition  probability.  These  values  were  obtained  by  using  the  parameters  given 
in  tables  II  to  IV. 
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TABLE  XXXVI.  S^UAREEKMATRIX  ELEMENTS  PKOrORTIONAL  TT)  TRANSITION  PROBABILITIES  FOR 
IN  CaWOi,^  (Cont'd) 


91  raAniifioi 


/ - Of 
\ 1-  ff: 
6 If.- 

T HV  r/t 
» S!  i 

If'  *.*• 

13  »»«*  \f . 

I s ^ I o : 
I r b 1 Of 
I ■*  b I 
if  '•I  '>n 

ft  a\\Tf,- 
?<» 

3J  Mir/. 
3/  bill/. 
34  4t  ii// 

3 r Mil// 

3«  bill/. 
40  M 13'/ 

4?  bUb/^ 
44  bJI  3/ 

4 3 6 ns/.* 

4H  S US/; 

so  bill// 
SI  blis/? 

S4  bf  9// 
S6  bC  9// 
S9  bf  ttf 
*;  bf  r/7 
63  bC  3/^ 
bS  so  S/  f 
bt  bC  S/? 


? HS  ttf 
3 r/. 

6 66  7/f 

• r bP  //? 

9 bP  s/? 
10  bP  s// 
|3  b»  3// 
I S b I r/. 

I r 6 I r/; 

19  b I 9 / .’ 
bl  9/.’ 
^3  biir// 
?r  bUr/^ 

29  biir/? 

31  biir// 
3/  blll/2 

34  bl  U/2 

3r  bin/ 2 
36  M13/? 
40  bl  13// 
42  bt IS/2 

44  6 II  3/2 

45  b I lS/2 

46  b I lS/2 

50  bll3/2 

51  bl  lS/2 
S4  bC  9/2 
Sb  bO  9/2 

S9  bC  r/2 

62  bf  r/2 

63  br  3/2 

6S  6C  S/2 
br  bC  s/2 


Piotbiliintt  Mnpt«'»  i*H/  • -1  6«i0  2«o  • i 

Ml  3/.’  MlS/2  4IJ3/2  bllS/2  60  9/?  60  »/, 

/,2/N  ; 4.t»4,  2 ..  02  I.I3M  00  2.3/31 

i.ibi'  S.1-.3.  ■'.»  ".-.bu  3.n»‘  ''2  i.Mb'oi  i.r  **f 

I.  /S  ««  »-.34t»  '3  b,  bl*  • 2.S.H  -4  1.44M  n 4.7161 

t 4 l.bs/^f  ,»  «.  3b4»  01  J.2Sr/  •,»  I.34l» 

1.*'**  I.  3’»  •'  b.J»2l  . 3,3/41  Ol  b./.bt  ’2  b.»r.'» 

. . 3«4f  . I . 3bb‘  '2  4.J*3/t  ip  ..S31*  '*1  l,4Bb»  or  4.3''3» 

1.  1 3 13  s 1 .44  H 3 r,  r *3  „ 3 2 . 3693  1 .2b  !♦  ' *'  4.  *43f 

4,  1 343  2.6443  1.  /4<  S.t.’bf  01  3.4b3l  O]  l.M3S( 

1.33/1  I b.3‘11  4. -33*  >c  S.0301-CI  P.23I*  -il  b.Sh/C 

/.434t  .1  l.33St  1 l.4‘33»  I >,  3 321  -^l  3,  60f  «l  ?.#,22l 

3,3/31  I 4.I3M  *l  /.  I>*3  ,l  I.P/33  02  3,233.1  <1 

1.43/1  I 4.3  343  'I  /.3:2»  . ..*33/1  “I  .’.//C^  02  1. 

/.29/1  • i..«33  3 i..4’3  1 b.6/>f  r/  4./,Pf  02  ;.4tbi 

,'.>341  I b.MM  I /.  43  \ 1 . 3361  fO  4.43>3»  02 

1./4  ' I -.3*41  1..4/1  Cl  4.1/31  Co  l.22'‘  j2  4.4131 

4.11S1  I l./blt  I 2. •••‘3*  I 4,3f‘3l  00  2,»*693  00  4,'.bH 

l.ti.’l*  3.34/I  • b.  » 31  )l  1.2131  01  l.b/Sl  01  S.42*.( 

b.«3>l  I J. 6*311  *l  2.ll'*3  ■“'.  2./PU  ri  S.l/Ol  3.31/1 

U22S3  I 9.S3>3  'I  6..1-1  I H.34M  OC  b.2-3Sr  02  1./.41 

2. 23.’*  1.  l.psil  n f l.2S2f  01  S.4*lf  "I  t . S j3<i 

1.3S31  . 4.bisi  '•  2.4:4.  I c./rsi  oi  2, .'221  c;  i./fb' 

2.4S/1  ' l.2*U  I 2.444!  01  . .p/21  Cl  ‘*.S13»  Cl  9.4041 

1,41/1  >1  P.SMI  I 3./4M  vl  /./-M  01  4.144f  T2  I . I94f 

1.4)41  2 . .41*61  I 3.13U  •.  s.'"3l  01  S.P311  n S.2P31 

4.  3 321  4 l.OPli  32  1.221*  "I  l.Cllf  02  3.>3M  00  I.S401 

l.»»4l  w2  1.2SS1  02  '.Ilbl  :i  4.0401  02  9. ml  01  1.1/91 

rt.S30l  I l.'lPbl  >.2  1.4691  02  4.  /4/1  01  3.41  B3  fll  I.b4  )f 

I.J3U  ,2  l.O/bl  02  /.M2»  01  l.SMI  '^2  S.90St  Cl  *1,21/1 

l.2>0l  02  2.S*3l  02  2.4bbf  'll  4.C131  03  S.4//1  02  t.l4lf 

1.34M  C'  6./061  03  S.36P1  f2  S.9bbl  C2  2.S2S1  T2  4.616» 

1.2  341  4 1 ,2011  J?  S.S|9‘  J2  1.3HF  03  4.4141  01  S.3331 

4.4161  }f  3.2SOf  02  S.2141  02  3.2P61  Cj  l,4lll  01  2.3'>»l 

2.2111  C2  l.ObbI  02  4, 429*  02  S.PPM  02  2.  33Sf  00  2.2M1 

66 

SO  s/.* 

3.  / 1 /3  : 

i . 0 3 1 1 / 

l.rpii  I 
3.  3441  01 

3.33/1  02 
/3»l  1 1 

l.blSf  (. 

2.3121  , 

3. /b/l  03 

S.13/1  03 
>.  /C6f  0? 
b,  /S  *1  3 

4.44S'  0/ 

3.4>l6l  01 
1.  3421  0| 

2.2021  01 
S.4S31  02 
2. S/31  03 
2.4b.3f  U2 
I.4H21  02 
i.ossr 
1.J461  C2 
l.3/bf  02 

4.  ///I  02 

1.4261  0? 
b./lOl  02 
t./26f  02 
9.S/41  01 
I.14S1  01 
4. 3311  01 

6.S2I1  01 
b.S3|l  u2 

5.  ?b4f  02 


bl)  1/2  6C  1/1  6D  r/2  60  r/2  60  1/2 

•ni  2. >631  00  l.S40f  oo  1.1291  Ol  1 . I2*f  Ol  1.3|Sf  00 

00  1,30*1  Ol  S./201-0I  2.  34  /1  00  2.3C91  00  P.4bOf  00 

01  1.4-Sl  *.?  US321  02  3.  3SS1  02  S.lUf  02  4.4  *31  01 

02  3./4fli  02  6.01*1  ■'I  I.4S61  02  t.RiHf  01  2.  »44f  02 

5 1 2.  3 34  1 '>/  s..'’66l  01  2.1/4/  01  4.  2/21  01  i.460f  01 

01  1.TS31  62  S.PS41  02  S.tMlSf  Ol  6.3661  01  b.OOOf  0| 

01  3. Mb*  01  2.2/l‘  Cl  1 . 34  31  0?  1./  3 /1  02  4.22sr  02 

02  3. .4631  Ol  4.3S31  00  2.S4St*0l  S.2CU  01  1.3941  01 

01  3.14/t  01  t.9/61  01  S.>9bF  00  1.24S1  02  S.l/tl  02 

02  T./bbI  02  1.42  31  02  /./|4l  Cl  3.19S1  01  2.1601  02 

02  1 .-362I  02  S./**f  01  1.0  3/1  02  1.0  341  01  9.  30/1  Ol 

02  S.'<b/1  01  1.4191  32  4.S10I  02  /.6121  02  4.6291  02 

02  S.n*4»  n/  2.13/1  02  1.0  321  03  r.Plbf  02  l.OS/f  00 

02  6.  14*1  'I  3.4S/1  C2  I./92I  03  1 ./341  0)  1.6||1  02 

02  2./  34  1 n 1.2S61  01  2.62/1  02  b./SSI  Ol  2.SS61  00 

01  S.ISM  1 I.S391  01  2.21S1  02  1.4901  02  /.l42f  Ol 

92  *3. 4691  00  3.464/  02  2.3691  03  1.96/f  03  I.SOIl  OS 

02  I.P30I  M 1 . 32S1  03  4.R661  C2  l.SSbt  02  l.SJlF  02 

)l  S.*32M  Ol  2.H3*-!  02  1.S421  O'  1.9391  03  2.0SU  02 

00  C.6331  Cl  1.2SP1  02  }.264{  03  3.4601  0 3 6.>S21  02 

02  S.P/41  01  4.A461-0I  3.3SHF  03  2. *621  03  l.|991  02 

01  4.3./41  01  4.SSC1  01  2.9061  Cl  1.0961  02  0.uSbl  02 

01  3.13/t  Ol  4.3H21  02  4.6/41  03  4.0461  03  9.6131  01 

01  l.sOSt  01  l.lS/1  Cl  1.4261  03  9.1961  02  6.91)1  Ol 

02  3.2M1  02  ).66?f  Ol  1.6901  03  1.4201  03  2.S601  Cl 

02  2.b04f  02  2.06*1  00  1.4641  C2  4.3/bi  02  /.4bU  03 

02  1.4031  03  6.6231  Ol  1.1261  02  6.1901  01  1.4241  02 

02  6.  3)61  Ol  l.'39/l  02  3.9601  01  1 .0011  02  /.M021  00 

O)  1.49/1  02  2.6/01  02  S. /921  01  6.4431  01  /.//ll  01 

02  3.1941  C2  1./S6F  02  2.1001  00  6. 1201  01  3.|i3F  02 

3)  3.0021  Ol  H.0I61  JO  l.SrOF  01  4.3261  01  4.13/1  02 

02  1.8221  02  1.0211  Ol  l.bObt  02  2.S421  02  3.0011  01 

02  I.M4F  02  4.S2/1  02  9.9111  0|  1.13  11  02  3.0641  01 


given  value  must  be  multiplied  by  a cx?ns£;d7it  and  the  cube  of  the  energy  dif- 
ference  between  the  initial  and  final  state,  for  exaa^le,  to  obtain  the  spontaneous 
transition  probability.  These  values  were  obtained  by  using  the  parameters  given 
in  tables  II  to  IV. 
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TABLE  XXXVII.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Gd^'*’  IN  CaWOu* 


TRASMtJi’N  IT  If  ^ 1 «N0  ?»U  •'  1 


1 

4 

8 

8 

1 1 

12 

14 

16 

10 

20 

21 

HS  1/2 

88  1/2 

6P  1/2 

6P  7/? 

6P  8/? 

68  3/2 

41  1/2 

61  7/2 

61  9/2 

61  9/2 

61  9/2 

t 

h8 

7/? 

?.l  361 

- J? 

1 .3841 

- 04 

7.  346E 

00 

3.03  71  - 

01 

4.4941 • 

03 

I.IOIF- 

-02 

4.094  6 

01 

3.0876 

02 

1.44  36 

01 

7.2876 

00 

3.05  76 

02 

88 

r/2 

8.?49{ 

-08 

8.0C6i 

-03 

8.4711- 

0? 

?.6  79f 

CO 

1.4161 

00 

9.  2 38f 

00 

1.9?86 

01 

6.0346 

01 

3.8  736 

02 

6.262F 

01 

1.  7466 

00 

*> 

6*’ 

in 

7.  1861 

UO 

3. 9301 

-01 

7.1681 

0? 

tf . 36U 

01 

1.6891 

01 

6.1 7|f 

01 

2.3431 

03 

2.0306 

04 

2.0896 

03 

1.7726 

02 

1.14  76 

04 

1 

6P 

1/2 

7.  84  31 

-01 

1 . 3881 

00 

H.8«?l 

01 

1.98lt 

0? 

1.0941 

02 

8. 3 781 

02 

3.1876 

0? 

3.6696 

02 

1.1956 

04 

2.9866 

01 

1.4)36 

01 

'i 

68 

s/2 

1.?  391 

1 

4.9031 

-01 

4.6711 

0? 

t.07?f 

0? 

8.94  71 

Ol 

9. OTOE 

00 

3.430E 

03 

1 .0426 

04 

1. 1866 

03 

2.5876 

04 

2.  3436 

04 

10 

68 

8/? 

6.?8  7l 

-01 

7.9991 

00 

8. 7401 

01 

8. 778( 

0? 

?.6036 

0? 

9.863E 

00 

3.0196 

03 

2.0086 

04 

2.05  76 

03 

8.4116 

01 

2*1656 

02 

1 ) 

68 

3/? 

7.8  301 

-C4 

1.0881 

00 

3.0161- 

•01 

9.  187E 

01 

?.338l 

C2 

8.6  77E 

01 

9.  lOlE 

00 

8.8341 

01 

3.2886 

01 

3.2286 

03 

2.1016 

01 

1 ^ 

6 1 

1/2 

?.0  761 

00 

3.9«?E 

0? 

?.H»81 

01 

1 .6891 

04 

8.?64f 

03 

1.4206 

01 

1.0226 

01 

1.0986 

02 

6.9556 

01 

2. 6906 

01 

2.0026 

02 

1 r 

6 1 

1/ 2 

H.68M 

no 

9.4  381 

01 

?.  94?1 

0? 

3.8781 

03 

8.1181 

n* 

1 . 3086 

02 

8.0226 

01 

3. 7716 

02 

4.3416 

01 

4.621f 

00 

1.5246 

02 

1 9 

6 t 

9/? 

8,  1881 

OJ 

?. 1 8J1 

OJ 

? . J 1 41 

03 

6.998C 

0? 

?.8781 

04 

3.4816 

03 

1.0126 

01 

2.0246 

01 

1.049E 

0? 

8.2986 

01 

1.2516 

02 

2i 

61 

9/? 

l.l?4l 

0? 

8,?871 

01 

4.?841 

03 

1 .644C 

03 

1.  1 7?1 

03 
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*A  given  value  must  be  multiplied  bg  a constant  and  the  cube  of  the  energy  dif- 
ference between  the  initial  and  final  state,  for  example,  to  obtain  the  apontaneoue 
tranaition  probability.  These  values  were  obtained  by  using  the  parameters  given 
in  tables  II  to  IV. 
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transition  probability.  These  values  were  obtained  by  using  the  parameters  given 
in  tables  II  to  IV, 
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given  value  must  be  ssiltlplied  bg  « constant  and  the  cube  of  the  energy  dif- 
ference between  the  initial  and  final  state,  for  example,  to  obtain  the  spontaneous 
transition  probability.  These  values  were  obtained  by  using  the  parameters  given 
in  tables  II  to  IV. 


61 


TABLE  XLI. 


SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Tb^"*^  IN  CaWO^* 


J 1 - 

= « 

1 • 

• 1 1 1 » 1 • s 

• “S  , 

4 1*.' 

< 

. 

7 

1 * 

1 4 

1 • 

1 1 

/ 1 

/s 

/•* 

>1 

7* 

7*  A 

71  A 

II  A 

71  •. 

M •. 

17  4 

17  4 

71  4 

7f  1 

77  2 

/ ^ 

S 

4.H2  »» 

l.s  tu 

t 1 

1 . - -SI 

' / 

. .4/  if 

f 1 

7. A4f  7 

' 1 

A,  f 7 .1 

ot 

1.1761 

01 

S.//I7 

0 1 

6. 4Hor 

02 

S.  I6OF 

01 

1 . *69f 

01 

r f 

A 

l.s  »S* 

1 

1 ./*Al 

1 

1 . Mf,» 

* 

1*07 

01 

2.1  M* 

01 

. 4 II 

0; 

1.  7MI 

1. 1 

1 .6041 

0 1 

/.09/r 

n 1 

1 . #9  77 

0/ 

4.  76S7 

00 

s 

ft 

f. 

».  7 ISJ 

’ * 

1 . 7H  .1 

'4 

. . /A  *• 

' 1 

1 ./s  7. 

'4. 

6.14.7 

■>4 

I./60I 

. 1 

1.  , HH<  • 

'!  1 

l . 11  A» 

0 1 

1 .0467 

OS 

S.  1 1/F 

01 

> 1 

h 

1,  . M« 

• .. 

A.  i''TI 

'4Af 

P 1 

1.  I'J  'f 

' t 

A. 446* 

» 

A.  4 i/I 

04 

1 . - 14  • 

4 

«.  7/77 

* . 64  1 7 

01 

1 ,94S7 

04 

6.  191* 

04 

1 1 

s 

•.1*1* 

t 

7.» I/I 

0.' 

/.  7HK 

> 

K.  /4,.l 

"I 

1 . 4 141 

' 4 

. 1/41 

1 

/.'•  *1 

.1 

' . »S7I 

.4 

/.4  1 1* 

OS 

/ • 4 6<rff 

04 

l.-167f 

fj4 

K 

s 

AA  A* 

*s» 

01 

4 . IH  It 

T 

1. 7C0f 

04 

1.  / >•  17 

.•r> 

1 .S  1 '* 

0 1 

6.  •*.  7l 

'/ 

A./717 

01 

1 .SO** 

ns 

R. II  17 

0/ 

/.MR4F 

04 

/ » 

4 

A.  1 1 :r 

"4 

1 . lAAl 

.4 

. 4 A 1 1 

o 1 

•. SO/I 

14 

2.12  0 

' 4 

1 . 1 «A7 

*.  14  I, 

'■  4 

1 . IS'  1 

0/ 

S.05/* 

04 

7,  MS  97 

01 

1 . iRSF 

04 

r f 

4 

>.  i »* 

« 

/.  7 tS. 

C4 

A. 4 l<)7 

r 4 

1.  17S7 

04 

A. 4/4. 

• '4 

*-.1-71 

.*4 

* . /r>4  1 

■ 1 

1 . 1441 

OS 

I.6CRI 

Cl 

/.I  -67 

C4 

1. 7607 

Cl 

7f 

1 

l.  !'•  »• 

4 

A.  1H  »' 

f 4 

1 ..  4 #7 

/ 

/./I  If 

r \ 

7,  .» 

•'4 

/.lS/7 

1 

/.  11/' 

' 4 

2. -in 

'4 

1.  S/  *1 

00 

1./  Ilf 

0 1 

s.soif 

OS 

^0 

M 

\ 

7,  u r* 

'4 

S.  1011 

01 

1 . #7  1* 

' 4 

1 . 'SSI 

''S 

US’’* 

1 

' .<  Of 

'»  ‘ 

".M  1| 

i4 

1 .4'i/7 

j4 

1 . *4  it 

01 

> .4t  17 

01 

7 . lR4f 

01 

/* 

2 

7 if 

A. /SI  1 

04 

1 . .*01 

1 

6 . .’641 

o/ 

6.  »A.*> 

•'4 

i .H  Ml 

OS 

4.  ir*?* 

' 1 

1 . 7101 

'-■/ 

7.  / 7 I* 

0/ 

S./A  77 

01 

l.nS/f 

0* 

tt 

? 

l.  I'.Sf 

4 

4 .AOOf 

O’ 

/ . •«*•  II 

OS 

/.4lSf 

04 

1.1  *’7 

01 

. .44/1 

04 

1 .C'lai 

1 

6.6S/7 

0 1 

♦ . 1 7S7 

02 

/. 7747 

04 

1 . SS67 

01 

*.0 

il 

4 

. . 4 1 1.  f 

A.  7ah7 

cc 

S.  7 1 S‘ 

' 1 

s.  icsr 

0/ 

1.7*4* 

' 1 

/ . 7 7 I 1 

Jl 

1 .S/HI 

./ 

1.1417 

01 

/./SS' 

0/ 

1.  1 1U7 

-Ol 

6.  lOlf 

01 

sr 

4 

I.A.’  »r 

■>l 

4.0/01 

r-1 

7.JM6I 

'1 

1 . 64  H7 

00 

4,*,  I'f* 

0/ 

.’.1171 

>/ 

I . 1 II  t 

',/ 

S. /6/f 

■3/ 

1.  1M* 

01 

6.94R7 

01 

#.264t 

00 

*, 

1 •-* 

1 

f.  . >4  tl 

0/ 

1 . 4 I 41 

H./6.7 

0/ 

7.  HRa‘ 

' 1 

1 . 1 1 11 

0 ’ 

4./S67 

-01 

1.  1717 

Ot 

/.  4 Ml 

Jl 

1 .6117 

01 

4.  lOSI 

01 

t,-i 

A 

A,  li  *♦ 

».  H 741 

A/ 

4 . )0  |l 

ii/ 

i.as.'f 

01 

» .A  1''7 

0/ 

. » A ) 7 

li 

1 . # 1 / * 

01 

1.1/1* 

■ 1 

/.  7 7 17 

ou 

1 . 1 1S7 

Ol 

/.  *417 

01 

hr 

4. OS  J • 

• 1 

1 .64 1 ‘ 

00 

1.AM4I 

' 1 

*.  /4Hf 

00 

1.  761, 

'/ 

*1  M 

9/ 

1 . I *4  7 

>/ 

6. 716| 

)l 

H.  1 IH* 

♦01 

4 . S 1 17 

-C  1 

1 . ISCf 

0/ 

M 

sr 

« 

1.  ‘*  * 

1 

S.Ol  It 

0/ 

1.  IS. ’7 

01 

7,6047- 

0| 

1 . 1 ■*  1» 

■>7 

4.  .’4/7 

01 

4. a/I t 

R. >/47 

-■>1 

7.  14R7 

00 

1 ./6/7 

Oi 

I.S7/7 

01 

•>^ 

A 

1 . 14  1 • 

t 

>.Al  *i 

ftl 

/ . a/  »l 

01 

• .oi  SI 

^2 

4,  S6S* 

01 

1.R|4f 

-0  1 

1 . 044t 

01 

H . A44f 

01 

/./ssf 

01 

A. 4/if 

oc 

/. 1 S6F 

01 

SJ 

S'. 

t 

A.  *i4 

,1 

1.  74*1 

0/ 

1.  . 7->l 

01 

/.  IC  1* 

01 

/.SS  71 

"•I 

/ . 4 1 6 7 

0 1 

4 . *R  7 1 

01 

1.9  117 

0/ 

4. 169t 

00 

R.Oiff 

01 

2. IC47 

01 

.'.U  * 

« 

1.1  771 

01 

A.  i/y< 

0/ 

/.//4I 

■>l 

1.  I ,x, 

''1 

6.  1 l4l 

- *1 

1.6*11 

01 

I.16U 

01 

H.  1 7 If 

u/ 

6. 1 1*7 

-01 

7.  HRQf 

00 

h \ 

• l 10 

1.  IA.»» 

1 

1 .44  »t 

0/ 

-.714, 

- 1 

7.U01I 

Ol 

1 ./*/f 

/ 

1 . 9HSt 

10 

*. 7/Hl 

01 

1 .S167 

n 1 

/.A6SF 

01 

/.  1 l/f 

01 

1 . sS  77 

01 

hh 

Mil 

•'  > 

H . 1/ 71 

0| 

7 . 74/7 

i^/ 

H,  ?S  >7 

01 

4.164* 

01 

A.SlAf 

00 

*.  MIF 

0/ 

4.H1*'7 

01 

/.  *l  If 

01 

1 . 1R4f 

00 

R.<»4/F 

CO 

M 

si  10 

A.  A 1 11 

; . 7hA7 

01 

1 . 14  17 

cc 

S.PRVf- 

r\ 

/.»  K1 

on 

/.Ri-U 

01 

/.6H4l 

f'C 

4.6  76* 

-Ol 

4.6/ St 

-Ol 

1 ,0167 

0/ 

2.S66F 

01 

U-«7  7‘ 

7.  1*17 

O'J 

1 .4467 

00 

1.  /**4f 

■>o 

-.  S > 7| 

-01 

1 . 6 'Of 

-'ll 

/.RHIt 

-0/ 

!,/7*t 

ou 

4.1047 

-Ol 

1 .RR07 

-0/ 

8.16/7 

0/ 

TS 

0 

1 . 1 AS» 

. ' 

S.A  741 

0 > 

S.  11S7 

’1 

*.  >R}F 

00 

/.f,H4l 

00 

/ . A 1 77 

0/ 

/./  *4  7 

‘JO 

1 . 1471 

01 

1.  >40f 

Ol 

H.SftSt 

00 

1 .0267 

01 

sG 

s 

>.  H4 

.osst 

0.' 

A. 71  If 

cc 

/ . 66Af 

01 

S.  7/f>F 

0/ 

’.  .H» 

0/ 

1 .R90f 

01 

4.  11/7 

01 

1 . 1 ISt 

0/ 

7./  7RF 

01 

1.2167 

01 

s 

i.SA'.J 

1 

1 ./■'‘•7 

AC 

1 .6A  77 

•V 

4 . 4«St 

0/ 

4./417 

01 

1 . 6<  1( 

-0  1 

S. /04f 

' 1 

i .S/4  7 

01 

7,  1 79f 

0/ 

H.4-'/7 

-Ol 

4.  1 #97 

02 

IS 

1 7 

1 I 

41 

44 

4 7 

SI 

SS 

S 7 

6/ 

6S 

*♦  J 

77  a 

'»U  4 

• 

sn  4 

4 

Sft  4 

1 

lO  1 

1 

A'.  S 

1 

SC  6 

1 

SC  6 

1 

SI  10 

>l  10 

/r 

A 

1 . /s-*f 

, ' 

I . 74  If 

0/ 

S.-S  *7 

oc 

4,1  74T 

01 

71  /r 

no 

1 . ///F 

0/ 

1 ,466t 

01 

f.SMF 

0/ 

/. 1 rsf 

02 

1 .2697 

01 

S.6987 

01 

7 f 

13H7 

t .OS  71 

0/ 

1.  . I4f 

01 

1 .0/4F 

Ol 

1 . ' 4 67 

PI 

/. 709f 

0/ 

S.R/Ol 

0/ 

l.S/Rf 

0 1 

1.0747 

0/ 

7.14SF 

0/ 

1./977 

01 

f f 

A 

7.  7'M 

4. 

1.701* 

')  1 

6.7/17 

-01 

/.ORyf 

0/ 

1 . 1 HI 

<ii 

1 ./4Af 

00 

7.  1907 

01 

l.lOlt 

0 1 

4.S9IF 

0/ 

1 . / 167 

02 

4.6  767 

02 

10 

n 

A 

l.|AA» 

> 1 

».4 1/1 

•)S 

/ . . 7 07 

0/ 

..  1 7*f 

00 

4. 10  71 

01 

1 . 4>/l 

01 

l.//*l 

0 1 

/.010F 

01 

l.//if 

0/ 

/.4/Ot 

oc 

S.  1 717 

01 

n 

S 

1.  >l  ■*» 

«, 

A. 1 701 

0/ 

S.  *611 

01 

S./60F 

0/ 

1.41  SF 

0? 

/.4  7aF 

-01 

4.S4U 

01 

1.  I64f 

02 

S. ISlt 

-Ol 

4.0S4F 

00 

1.0617 

01 

ff 

s 

i.4s<*r 

C4 

I./17F 

01 

1 .4  1 *1 

0/ 

4.  7S17 

01 

S. 1 7/1 

0/ 

•>.04, >7 

01 

6./OH7 

02 

h.6607 

01 

4.0147 

0/ 

S./4H7 

00 

1. 1 717 

00 

?l 

rt 

4 

I.17|f 

04 

/.  *S07 

01 

/ . 1 1 Of 

0/ 

1 . mphf 

01 

1 . 7 701- 

'>2 

/. »S17 

01 

l.OSSf 

02 

1 .R4lf 

Ot 

S.S/67 

01 

6,SR/f 

01 

S.90/1 

01 

22 

u 

4 

S.  ISAf 

!•/ 

S.4/SF 

04 

7 .1  7Hl 

01 

1.6S7f 

0/ 

I.OOTf 

01 

1 . 4S0f 

01 

i.rtOit 

01 

1.904t 

OV 

2.11/7 

00 

2.906f 

02 

R.2  40F 

02 

rt 

1 

A.S  > 

' 1 

A. OS  7* 

0/ 

1.1647 

0/ 

6.611F 

01 

P. 7//F 

- 0| 

1.  960C 

-01 

1 . S6  )f 

UO 

S.41/F 

01 

1 .PS/f 

-Ol 

1.07R7 

oc 

4./ 707 

00 

^0 

ft 

1 

A.4SSF 

1 1 

.'.so  17 

Of 

1 .6  / 11 

0/ 

*. 1667 

01 

R.  1'»1F 

01 

4. IP/7 

01 

S.SS67 

01 

*1.  #HHF 

00 

1.4H67 

-OS 

1.4 197 

Ol 

I./477 

00 

r$ 

? 

-'.A?A* 

10 

i.RMU 

01 

/.4  1 1| 

01 

4.6/S7- 

0/ 

/.'lASF 

01 

H.  #6'.r 

01 

9.609t 

00 

I.SR9F 

01 

/.47}t 

-04 

1 .41n7 

0/ 

4, S297 

00 

tr 

; 

4 . 1 ♦.•t 

» 

J.H7/I 

01 

S.S/  77 

-01 

6.1/47- 

01 

S.  A4  17 

•0/ 

/ .6/97 

0/ 

4.01/f 

-01 

1.1671 

0/ 

S./44F 

01 

S.OH  7f 

oc 

6.2627 

01 

*r 

4 

1.  77l» 

1/ 

1 .?.’R7 

0/ 

1 .MROf 

01 

/.ca4t 

01 

7.  1911 

0/ 

4.9/St 

0/ 

4.1117 

04 

6. our 

0/ 

4.06/r 

04 

1.61/1 

OS 

4. #907 

02 

4 

1.  2 tbf 

( 1 

S.M4AF 

c/ 

1 .AHtI 

01 

.'.osor 

01 

1.9H/I 

0/ 

6.  S 1 97 

0/ 

/./Oil 

01 

1 . 1 IH| 

04 

2. *96f 

04 

7. //at 

02 

/.  *847 

0* 

S' 

A 

«.  '•  )4» 

1 

4.4/17 

S.A167 

0/ 

1./I47 

0* 

?.S6U 

01 

1.6147 

01 

1.09/1 

(.4 

9.SI/7 

01 

1 . R70t 

01 

7.6it0f 

01 

4.1017 

04 

B i 

^ r 

b 

>.  J )<o 

Ol 

S ,R  lAt 

-01 

l.-iof 

f)  1 

/.040f 

01 

/.Sl4f 

-n 

/.s*ir 

04 

1 .MM4F 

04 

/.bflOt 

04 

S.  7 Mf 

01 

l./90t 

04 

2.2187 

04 

SO 

sr 

1 

1.  » '4» 

01 

S,"  Mf 

00 

1 . 7 *1*7 

0 1 

6. 0417 

01 

I.C077 

0/ 

/./Sll 

04 

;.  ii9t 

01 

7.  1 iSt 

Of. 

/.  lOlf 

02 

s.24ie 

01 

7.6137 

01 

M 

sr 

1 

s,  s»*aF 

01 

l .4/47 

-r  1 

S./CS7 

0 » 

4 .0S4I - 

01 

/./**SF 

0? 

I.RM17 

02 

1 .1)7161 

OS 

1 .614F 

01 

1.0117 

04 

l.222€ 

04 

4.4  297 

04 

SA 

sG 

A 

l..’.’S» 

C 1 

1 . *4  ff 

0/ 

Ml 

01 

•#.  I6SF 

0/ 

1,/OCF 

04 

1 . »19f 

01 

S.  64  77 

04 

1 . tR4l 

0 1 

6. 11 Sf 

02 

1.0007 

02 

9.6097 

01 

S’* 

A 

i. /4  1 ( 

• 1 

A.  * *'»F 

on 

1 . 11  47 

01 

1 . 7SU 

04 

7.  h 767 

0? 

S.4  IFF 

04 

7>.  14R{ 

01 

S.7UF 

0 1 

4.  SR  If 

01 

4.  1087 

01 

2.6127 

01 

SO 

«l  10 

1 7f 

1 

7.B177 

CO 

1.  .7  6f 

04 

/.  lS7f 

0/ 

S. 71fl 

r 4 

i./sit 

0/ 

/./OIF 

04 

1.S*4t 

0/ 

i.9S1f 

02 

S. I44t 

02 

8.8917 

01 

s ^ 

SI  10 

l.s.»/i 

Ul 

/ .out 

-0/ 

1 ./S/f 

O' 

1.T4  >F 

04 

?./l17 

00 

1 .41.17 

OS 

6.  lOU 

OP 

2.4147 

02 

S.H90t 

02 

2.1407 

01 

6.2117 

OS 

SR 

Si  10 

A.  .'A**! 

- 0/ 

1. S6S7 

00 

R.H4  7f 

0/ 

7.*»7/F 

0/ 

R. 1 1 S» 

04 

1.  1917 

00 

1.611 t 

04 

4.  loir 

01 

1 ,079t 

01 

1.9R47 

04 

1./2SC 

04 

n 

Si  10 

4. HA  ir 

-01 

7.44S7 

- 04 

l.s  *6f 

oc 

1.  ISSF 

00 

1.  *4  1# 

-0/ 

4.//7F 

0/ 

R. I60F 

0/ 

1 .9441 

01 

1.41  II 

02 

1 .61SE 

01 

2. 1 197 

01 

SI  10 

4.  I**  7« 

-1  / 

1 .47  71 

-01 

1.  1 7CF 

Cl 

h. ISSF 

00 

S.90  7F 

-01 

1 . 7147 

0/ 

9. /A/t 

f / 

1 . iH/r 

01 

1.6797 

0/ 

1.2H9I 

01 

2. 2287 

04 

rh 

SI  10 

1.  7 7 11 

yo 

H.  */F 

-04 

7,ssyf 

cc 

1 .‘»6S7 

01 

4,6967 

0/ 

/.S71f 

04 

6.9/Af 

07 

6.U61F 

04 

l.s  7 17 

01 

R.8S9( 

01 

I.028E 

01 

• f* 

S'. 

S 

1 . H4  SI 

■)/ 

1.SM7 

-01 

/.6<*7I. 

0/ 

6.  11  If 

04 

/.619» 

01 

1 . 166f 

04 

1 ./RSI 

01 

1.61/F 

02 

1 .«S  IF 

02 

2. 1I4E 

02 

1. #1 17 

02 

so 

s 

IS  *» 

01 

/. S4SF 

-01 

1.0  1/7 

01 

1 . 6S4F 

0/ 

1. I/Rf 

OS 

1.9t/f 

0 1 

1 . SN  91 

01 

6,9677 

01 

6.  7017 

01 

4.S6RF 

04 

2. 16S7 

01 

f A 

S'* 

7 1 

77 

7H 

"1 

SI  1 ) 

Si  10 

SL  10 

SO  s 

1 

SO  s 

1 

SC  s 

1 

1 

n 

6 

^.1 74{ 

0 1 

4 .RA  71 

0/ 

/.  7 7 07 

0/ 

/.0/47 

0? 

4.4017 

p/ 

4,/lRf 

00 

f 

n 

A 

s.  »Ryf 

0 1 

I.4/6F 

0/ 

R.I//F 

Cl 

1. 07/f 

0/ 

/.ORSF 

0/ 

1.61  77 

01 

S 

It 

A 

l.s*7f 

0.’ 

4.17/7 

01 

4. sect 

oc 

/.6?Sf 

01 

/.6|S7 

01 

/.  I**lf 

'JS 

»o 

/ 1 

A 

A.  11  >1 

00 

/.4S4t 

00 

**.  I 74t 

0 1 

S.6l9f 

Ol 

7. 1 7lf 

op 

I.7S77 

0/ 

1 1 

/» 

A 

A.  • »2t 

00 

/.  *RIF 

00 

l.M  747 

-04 

7.6/lF 

0/ 

7./49F 

00 

6.011F 

01 

M 

S 

1. rii* 

01 

R.  7 IRJ 

-m 

4,  i«»Rf 

0/ 

1 .roll 

re 

4. oust 

02 

R.4T0f 

00 

7f 

4 

1 . 7447 

('/ 

S./Ilf 

01 

s.SSlf 

C 1 

6. 1907 

PI 

1.66“F 

01 

7. 1 IHF 

-01 

2? 

7» 

4 

S.  »1  7f 

-0/ 

4.04/7 

01 

1 . 1447 

01 

1 .Ol/F 

p/ 

4.6601 

01 

1.//67 

ni 

fb 

tt 

1 

I.  >A  11 

-01 

1 .S’*  If 

01 

/./4S7 

-04 

1 . 7/  17 

0/ 

4. SI  If 

-01 

I.S797 

0/ 

10 

tt 

1 

?.  7747 

00 

/./SSF 

CO 

/.  JMI 

01 

1 . 14SF 

oc 

1.1R7F 

fi2 

/. R//I 

01 

1/ 

tt 

2 

f..'iRSf 

-w/ 

S.AAAf 

fo 

/./COf 

-0? 

1 .*<077 

00 

I./77F 

PI 

7. S/or 

0/ 

is 

ft 

2 

1. 1/S7 

r*p 

1 . 7R0I 

-01 

*.4  7 17 

oc 

7.96  IF 

00 

4.4  717 

-01 

1 . 7/  7t 

-02 

SO 

Si 

4 

1.  >441 

7 1 

1 .'^^2^ 

0/ 

4.61  7f 

0/ 

?.04  7f 

01 

7.6S4F 

04 

1. 14R7 

01 

sr 

4 

U 14  11 

r.  f 

1 ./4|( 

OS 

1 . l6Sf 

01 

#.6R/7 

04 

1.1047 

01 

1.  R 71F 

04 

ss 

sC> 

6 

1.  7b  *• 

( 1 

1 .ROAF 

0/ 

1.  *6S7 

04 

1.0/6F 

0/ 

S.//CF 

01 

1.9777 

01 

S 1 

S'^. 

6 

7,  77  It 

04 

1 .4447 

04 

1 .6  7 17 

01 

l./ISf 

01 

/.666f 

0/ 

1.1 C6f 

0/ 

hO 

sr 

1 

1 . ■ Ml 

7 1 

1 .4667 

01 

S.  11  7f 

0/ 

4.R0/f 

04 

/.4  J.’f 

0? 

1.40SI 

04 

SI 

Sf 

1 

I.S7S7 

C 1 

/./0*F 

01 

1.  7 4 77 

0/ 

i./COf 

PI 

6.4967 

04 

7.  lS#f 

0/ 

ss 

»c 

6 

2.  llOl 

0 1 

1 .S4  tt 

04 

6. I66f 

04 

1.I97F 

04 

l.M/lf 

01 

1.9717 

01 

S 1 

SG 

6 

1.  » »M 

04 

4.37/1 

04 

1 . rosi 

O' 

I.0V67 

ov 

6.RRTI 

01 

1./C27 

01 

so 

SI  10 

A. Os  11 

f*.’ 

I .S6AF 

04 

s.o/ir 

04 

*,9S7f 

0/ 

s.ni6f 

04 

4. 744F 

0/ 

61 

SI  to 

4.  14  7! 

C4 

1 .46  If 

04 

1 . ISOf 

04 

S.41SF 

04 

6.SSIF 

ni 

S.4UF 

01 

SR 

SI  10 

I.SH/7 

01 

-.1 7SF 

01 

6.4  16F 

0 1 

1.6  »SF 

01 

8./7RF 

os 

1. 11*  f»l 

0/ 

M 

Sl  10 

1.  >4RI 

04 

/.Rl4f 

01 

/.  l/IF 

01 

A.ORSt 

CO 

1 . 1847 

02 

1.1747 

0/ 

T2 

SI  10 

4.17SF 

01 

1. 7S  M 

0} 

S.S  #07 

-02 

1./R17 

0/ 

4.9407 

-01 

I. 7667 

-01 

M 

SI  10 

l.A’^bF 

f / 

1 ,94/F 

Cl 

/.  1 IIF 

04 

9.CC47 

01 

R.Sllf 

00 

S.4047 

04 

00 

so 

S 

/.SI  IF 

0.' 

/.49SF 

ni 

/.66S7 

0/ 

i.roof 

04 

I.OS07 

os 

4. 1 1 77 

02 

»2 

sc 

S 

/.AlSf 

01 

6.04<»t 

02 

S.7/77 

04 

S.  19SF 

0/ 

/.R7TI 

01 

H.OUf 

02 

A given  valtie  must  be  multiplied  bg  m constant  and  the  cube  ot  the  energy  dif- 
ference between  the  initial  and  final  state,  for  example,  to  obtain  the  apcmtaneoue 
tranmltion  probability.  These  values  were  obtained  by  using  the  parameters  given 
in  tables  IX  to  IV. 
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TABLE  XLII.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Tb^'*^  IN  CaWO^^ 
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transition  probability.  These  values  were  obtained  by  using  the  parameters  given 
in  tables  II  to  IV. 
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TABLE  XLIV.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
IN  CaW04* 
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givmn  ymlam  must  2>a  multiplied  by  a constant  and  the  cube  of  the  energy  dlt- 
fmrmncm  between  the  initial  and  final  state,  for  example,  to  obtain  the  spontaneous 
transition  probability . These  values  were  obtained  by  using  the  parameters  given 
in  tables  II  to  IV. 
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TABLE  XLVI.  SQUARED- MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Dy^'^  IN  CaWO^* 
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transition  probability.  Theae  valuea  were  obtained  by  using  the  parameters  given 
in  tables  II  to  IV. 
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a constant  and 
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f»T0nc»  bmtwmmn  th«  Initial  and  final  state,  for  example,  to  obtain  the  apontaneoue 
traneition  probability.  These  values  t^ere  obtained  by  using  the  parameters  given 
in  tables  II  to  IV. 
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TABLE  XLIX.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
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A glvmn  vslum  mist  be  multiplied  by  a constant  and  the  cube  of  the  energy  dit- 
tmrence  bett/een  the  initial  and  final  state,  for  example,  to  obtain  the  spontaneoua 
transition  probability.  These  values  vere  obtained  by  using  the  parameters  given 
in  tables  II  to  IV. 
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A glvan  value  must  be  multiplied  by  a constant  and  the  cube  of  the  energy  dif- 
ference between  the  initial  and  final  state,  for  example,  to  obtain  the  spontaneous 
transition  probability . These  values  were  obtained  by  using  the  parameters  given 
in  tables  II  to  IV. 
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glvmn  value  mist  be  multiplied  by  a oonatant  and  the  cube  of  the  energy  dif- 
ference between  the  initial  and  final  state,  for  example,  to  obtain  the  aponteaeoue 
traneition  probability.  These  values  were  obtained  by  using  the  parameters  given 
in  tables  IZ  to  JV. 
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TABLE  LII.  SgtIARED-MATRiX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
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A given  value  must  be  multiplied  bg  a constant  and  the  cube  of  the  ener^  4fi/- 
ference  between  the  initial  and  final  state,  for  example,  to  obtain  the  eponteneoue 
treneition  probabilitg * These  values  t#ere  obtained  by  using  the  paranietere  giren 
in  tables  II  to  IV, 
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1MLI  LIII.  ENERGY  LEVIXS  AND  CRYSTAL  MELD  PARAMETERS,  B , OBTAINED  IN  LEAST- SCOARBS  FIT  OF 


TMUK  LV.  SQUARED-MATRIX  E1£MENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
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7.1  476 

03 

7.HA0F 

03 

S, ?A«F 

01 

1 . 7«  4F 

07 

1 . 4A0F 

01 

4.  7 7bl 

03 

H . 7"XF 

03 

l.bl9F 

Cx 

l.»4SI 

0/ 

S. 07X{ 

0 1 

9. llSf 

01 

S.70ff 

01 

6.7S7F 

07 

S.S34F 

01 

x.'4  7Xf 

02 

1. lO/f 

0/ 

7.S77F 

Ox 

7.0s  If 

OX 

7.  Ill  IF 

07 

6.«97f 

01 

1 . I«4f 

02 

1 . 4'16I 

OX 

X.AHli 

Ol 

1 .0X66 

Ox 

1 .XA76 

03 

1. 1 166 

Ox 

7.  ICxf 

07 

O.AAlf 

0? 

1 .SSX6 

ox 

S.A78f 

07 

I.ISIF 

07 

3.1A7F 

Ol 

/.X/C6 

0/ 

S.OBX  F 

07 

7.0S9F 

01 

7.-47rtf 

07 

/.7X  7f 

07 
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% given  value  oust  be  multiplied  by  a constant  and  the  cube  of  the  energy  dif- 
ference bet>ieen  the  initial  and  final  state,  for  example,  to  obtain  the  epontaneoue 
transition  probability.  These  values  were  obtained  by  using  the  parameters  given 
in  tables  II  to  IV. 
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TABLE  LVII. 


SPUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  F0« 
IN  CaWOi,' 


^ I r.»»*  » "ANSI  r I ' < U II  I F s Bf  f Nf  , N .'NM  * - I ;-**l  » i 


1 

1 

7 

4 

to 

1 1 

1 ' 

R 1 1 S / .' 

Rl  lS/2 

Rl  lS/2 

RllS/2 

Rl  1 1/7 

Rill/. 

Rill/. 

1 

Rt|S/2 

2.7>IF 

l 2 

a .01>9| 

01 

1.9>6f 

01 

1 . 1)1  F 

riR 

I.S7r| 

OR 

1 . 7 191 

OR 

1. 0 IS» 

1 

1 

R ns/2 

a.oi9F 

01 

l.l tSf- 

1 1 

9.  IS  7f 

01 

•i.  lS6f 

r 1 

l.SOIF 

. 1 

1.9  1 II 

>R 

l.C  I2f 

01 

» 

R « lS/7 

1.9SM 

0 1 

l.-9S7f 

01 

7.  *7|F  - 

1 1 

7.SSHF 

01 

2.6RIF 

■ R 

. 4 IR| 

R 

R . I R7  9 

a 

R ns/2 

t.  t Ilf 

OR 

s.  1S6F 

01 

7.ssa» 

0 1 

1 . »91t 

I 1 

R.R ISF 

C' 

1 .2  9 IF 

Oi 

1.  s >2F 

01 

to 

-til/.' 

t.R/RF 

Or 

l.SOIF 

01 

2.6RIF 

OR 

R. RlSf 

0 1 

1 .R9S‘  * 

17 

7.  9 1 11 

01 

1. rOs  f 

f>  1 

1 1 

R I 1 1/7 

1.  71  U 

CR 

1 .919F 

OR 

2.H|Rf 

OR 

1 . 27  IF 

01 

7.  71  If 

01 

1 . RR  If 

1 1 

9 .Obr! 

' 1 

\ 1 

Rlll/2 

l.OISF 

01 

'.Ol/f 

01 

R . 1 67F 

02 

I.S97F 

01 

1.60SF 

01 

7.QfR! 

01 

7 . 1 *R»  - 

• IR 

IS 

R t 1 1/7 

1.  770F 

OR 

S.RSbf 

OR 

2.Rllk 

C 1 

2 .bf.Of 

01 

2.  lbS« 

02 

2.  7 6 11 

0 i 

6.90U 

'7 

t 7 

rUI/7 

R.  36  IF 

02 

1 ,RS7f 

0 1 

S.  1 7 7f 

O' 

H. IbS? 

0? 

I.SMHF 

I'R 

9.  7 I'lf 

0 1 

7.  |R  U 

' 1 

J R 

Rltl/2 

H.  1 1 SF 

U 3 

1 .OtOf 

OR 

1. ilOF 

01 

1.  12/F 

01 

1 . HmS* 

02 

2.2p2f 

0 1 

1.601! 

. 1 

^0 

R 1 It/2 

2.  JRPf 

01 

S .RS6F 

01 

S.  1 1 7f 

02 

2.  I6lf 

OR 

l./l**' 

UR 

1 .'92HF 

OR 

R. S 111 

ii 

R 1 9/7 

7.  a rsF 

02 

6. 76  IF 

07 

1 .6001 

0 1 

7.SR01 

02 

1.  Rbaf 

OR 

».67Rf 

0 1 

6 . HO  1 ! 

02 

2*> 

Rl  9/2 

1.  7r9F 

C7 

7.61  9f 

07 

6.S77F 

07 

2.  I*6F 

01 

R. 702F 

01 

2.0*SF 

01 

1 . IR|  1 

U 1 

2* 

rF  1/2 

2.  1 9 IF 

0 1 

7.7a7F 

01 

9.  laef 

02 

S.6SSF 

02 

1.  l2Hf 

Cl 

S. 7HaF 

0 2 

1.602f 

02 

n 

rF  1/2 

1.  IR  7f 

0 1 

1.7S0F 

02 

a . 7 S 7F 

03 

**.H92f 

02 

R.09U 

03 

1 . 1 IKF 

0 3 

2.  '•'SF 

02 

17 

rS  1/2 

1.  a/  1 k 

7i3 

S .720f 

02 

a . R •>  St 

02 

S.661F 

02 

P.ShlF 

01 

1 . 176! 

Or 

S.976t 

01 

IR 

7»*ll/7 

2 

I.OIBF 

OR 

1 . 7RRF 

01 

1.11  IF 

02 

6. *117 

02 

l.7RSf 

01 

1 . *Raf 

07 

7 .R  7HF 

01 

1 7 

2**H// 

2 

I.S26F 

C 1 

2.RI  71 

01 

1 ..‘SOf 

G3 

1.90RF 

01 

a.760( 

02 

7.6R1F 

07 

7.76Sf 

01 

1 > 

2HM/7 

2 

R.  11  IF 

ui 

7.P  7SF 

02 

2,12  IF 

01 

l,9aOf 

02 

I.RSIF 

03 

7. 1 hSF 

07 

6.  I»6! 

02 

Rl 

rF  7/7 

2. 1 70F 

Or 

l.2aOF 

OR 

1.6  lat 

0 1 

6.R19F 

02 

2.H  7RF 

01 

l.RSRf 

07 

9. 4.  K.f 

n 

R? 

RF  7/7 

2.  ISRf 

0 1 

S.RlRf 

01 

l.OIRl 

OR 

R.  oaaF 

01 

1.  119F 

01 

1 . 7Hlf 

02 

9. 6bl » 

01 

RR 

rF  S/. 

1. la  IF 

• > 1 

2.701F 

01 

2.CISF 

OR 

2.  lR7f 

01 

7. 7H2' 

01 

1 . 97Sf 

0 1 

1.S12I 

>,1 

RR 

R F S/  7 

I.RI'M 

0 F 

7.2«6F 

01 

1 .SHF 

OR 

1 . I6HF 

01 

1 .R  7R| 

OR 

. S U f 

01 

S.OOIF 

02 

R 7 

rF  1/7 

1 . iRRt 

0 1 

7.R17F 

02 

6.  >1  Rt 

02 

a.bO’F 

02 

s.asRF 

02 

S.  981! 

02 

1.7S2f 

02 

2 1 

7S 

2a 

11 

32 

iR 

17 

Rl  9/7 

Rt  9/2 

Rf  9/7 

RF  9/7 

RS  1/? 

7HIW7  2 

2H11/7  7 

t 

RllS/7 

M7bl 

02 

1 .7R9F 

02 

7 . 1 9 If 

03 

1.  IR  7! 

01 

1.62U 

O' 

1 .Oiat 

OR 

1 .S?6k 

O' 

1 

R 1 lS/2 

h.  9f 

07 

7.6191 

02 

2.7"7f 

01 

1.2S0f 

02 

S.770F 

07 

1 . 7rrF 

0 1 

2.RI7F 

0 1 

7 

R ns/7 

UMOF 

01 

6.S77I 

02 

9.  laaf 

02 

a.2S7f 

0 1 

a.RSSF 

02 

1.  111! 

02 

1 . 2S0F 

( 1 

* 

R llS/2 

2.SRCF 

( 2 

2.  IR6( 

01 

S.bSSf 

02 

a.892F 

02 

a.sbir 

02 

6.aiif 

02 

1 .90Rf 

01 

10 

R n 1/7 

i.ae>af 

OR 

R.702f 

03 

I .I2af 

01 

R.09IF 

01 

H.S6U 

01 

1 . 2RSF 

01 

H.2«0t 

07 

1 1 

Rf  11/7 

S.R2Rf 

01 

2.0«f 

01 

t.2aof 

02 

i ,i  )8r 

03 

J.  9?6F 

OR 

1 , aRBF 

02 

2.RR3F 

n? 

\ 1 

R M 1/7 

^.aou 

02 

1 .9Rlt 

03 

t .b02F 

02 

2.  IBSF 

02 

S. 976! 

03 

2.R  78f 

Ot 

2.266( 

01 

1 s 

Rni/7 

7. OR  9f 

02 

1 .H  7RF 

OR 

S.7R  If 

01 

R . RSIF 

02 

9.SS'9t 

01 

2.SC6F 

02 

1.771! 

0? 

1 7 

R 1 n/  7 

R.O’IFF 

O' 

1 .OOIF 

OR 

1 . IRRf 

OS 

3. 726F 

02 

S.  79*! 

01 

3.  70U 

0 3 

2.SS0! 

0? 

1 a 

Rlll/2 

1 . nsF 

0 1 

S.361C 

02 

1 . IRIF 

03 

1 . isaf 

Or 

2.  ISSt 

01 

1. 77UF 

02 

7.ai7F 

0 1 

70 

R m /? 

1.2  9 If 

01 

R.7iar 

01 

a.  109! 

01 

S.679F 

OR 

R.7  7bf 

01 

7.1 32f 

01 

R.RlRf 

02 

2 1 

R|  9/2 

1.  1 1 IF 

- 1 1 

1 .199F 

01 

R.HbRf 

0? 

1.R7BF 

01 

2.616F 

OR 

1. 7|HF 

02 

6. 76R! 

01 

7S 

R 1 9/2 

1.  1 19F 

01 

1 .lOSFF- 

1 1 

t.l7li 

01 

S.  IMF 

07 

1 .OR“r 

CR 

R.oa7t 

03 

2.766F 

OR 

2a 

Rf  9/2 

R. R6Rf 

02 

I.17IF 

01 

l.oaTf 

• IR 

I.I6HF 

07 

1 .70RF 

01 

R.CC  7F 

02 

7. 7r6F 

07 

11 

RF  9/2 

i.R  7af 

01 

S.tblF 

02 

1.16HF 

02 

1. IRRF- 

IS 

2. 11  7f 

( 1 

1 .62SF 

07 

S.7R7F 

C7 

12 

rS  1/7 

2.61F.F 

OR 

I.ORHf 

OR 

1.20RF 

01 

7.  117F 

01 

2.1  9HF- 

IS 

1.0 IRF 

07 

R.BROF 

07 

IR 

2HII/2 

2 

1. 7 1 af 

02 

R.OaTl 

03 

R.COTF 

02 

I . 62Sf 

07 

l.Ol RF 

02 

7. “ lot ■ 

• 1 1 

7.0«S! 

01 

1 * 

2H| 1/7 

2 

b.2baF 

01 

2.26*1 

OR 

2.  7R6F 

07 

S.7R7F 

07 

R.HbOr 

02 

7.0R->f 

01 

1 .01  It 

U 1 

1<J 

2«ll/2 

2 

U7liF 

OR 

l.RSIf 

01 

I.Rt/F 

03 

2.RPRF 

07 

7.  RIM 

f 1 

7.927k 

02 

1.0“9f 

01 

Rt 

RF  7/7 

1.  IMF 

rn 

2 .OSbF 

01 

7.RSIF 

02 

1 . HOSF 

0? 

6. 1R?F 

01 

I.RSIF 

01 

7.  IHSf 

01 

R7 

RF  7/  2 

1.60  If 

OR 

1.H77F 

Or 

7.7UF 

0 1 

R . 71  Hf 

07 

7.994! 

0 2 

1 . 7 2 7k 

0 1 

R.  n 1 7! 

i;  1 

RR 

RF  s/7 

I.H  1 7F 

02 

S.  I 16F 

07 

1 . *«9F 

0 1 

1 .S6S* 

07 

1.  i9rr 

07 

l.SSlf 

01 

I.SSrF 

01 

RS 

RF  S/  2 

1. 116F 

OR 

7.6  76F 

02 

R . J »2F 

01 

2 . 9('pF 

OR 

1.R9  IF 

f 7 

1.  1 1 If 

Ui 

7.677! 

07 

R 7 

RF  1/7 

1.  7|  Sf 

01 

7.02Rk 

ri 

S.71SF 

01 

l.?sa^ 

OR 

1 . IR^f 

01 

S. 1 COf 

02 

a.  IRlf 

01 

RF  S/7 

RF  1/7 

t 

RllS/2 

‘9.R19I 

C 1 

1 .IRRl 

01 

1 

R 1 lS/2 

2./a6f 

01 

2.RI 7f 

02 

7 

R US/2 

1 . S 9 IF 

3R 

b.SlRt 

02 

a 

R 1 IS/7 

i.isar 

0 1 

a.ROFt 

02 

10 

R U 1/2 

I.R7R( 

OR 

S.HSRF 

02 

1 1 

Rlll/2 

S.SI  If 

0 1 

6. 7a){ 

07 

1 1 

Rlll/2 

R.OO  It 

02 

3.2S7F 

02 

IS 

R 1 1 1/7 

1.  1 9 IF 

0 1 

1 .6S2F 

01 

1 7 

Rlll/2 

7.0')OF 

01 

l.HI 71 

OR 

1 a 

rIII/2 

l.aSOF 

01 

2.a92F 

OR 

20 

rUI/7 

I.RR6F 

01 

7.  i«aF 

Or 

2 1 

Rl  9/2 

1.  1 16F 

OR 

1.  7|st 

01 

2S 

Rl  »/2 

7.676F 

02 

7.07RF 

UI 

7a 

RF  <9/7 

R.S I2f 

0 1 

S.71SI 

01 

11 

rF  9/7 

7.  lOOF 

OR 

i.7baf 

OR 

12 

RS  1/2 

I.R  1 li 

02 

I.IRIF 

01 

IR 

2H* 

2 

9.  lllf 

01 

S.IOOF 

02 

1 7 

7miI/2 

2 

2.672F 

02 

A.16IF 

01 

\'t 

2N|  » 

2 

1.  1 96F 

0* 

l.bKbF 

01 

Rt 

♦ F 7/  . 

R.O  1-9F 

0 J 

M.  766F 

01 

R2 

RF  7/2 

7.  HR  IF 

01 

R.lS<9k 

01 

RR 

RF  S/2 

2.  1R6I: 

32 

9.9S1F 

01 

RS 

Rf  S/2 

7.  IRHF 

■IR 

3.R77F 

03 

R 7 

RF  3/2 

3.R77F 

03 

i.aosf- 

IR 

IS 

oil  )/  / 

O'* 

I , Oa 

, .*.1  u 

f,  0? 

. . th-tl  01 

h. 'FOIt  0< 
•j  . nR<i  t - 1 *• 
I • I <•  M UA 

01 

/.04.VI  0^ 

i. pr<.»  0* 

O' 

-.•.Slf  <■,■ 

J. SS'Jf  01 
*.SOM  0^ 
jw?lf  0^ 
.'.OlOF  01 
I . /HCf  0 1 

l.rHKF  0*. 
l.ini  O' 
i.6^?r  01 
I'l 

/Mil/?  i 
S.  It  1 1 0) 
/.P.FSf  O’ 
01 

1.  »HOI  0? 

01 

^.lesf  o; 
6.l«hF  o; 
?.01''F  01 
I . I SRF  0 1 
1.  IRSF  01 
i.iRBf  m 
I.^IRF  0<> 
l.sSU  01 
i.fci^r  01 
0? 

?.R*4AF  01 
?,42tt  02 
i.omf  01 

1.  J*  IF  « I 1 
i.l^SF  OR 
;.OOCI  01 
l.S?Ol  01 
l.l'FbF  OR 
I 01 


J ' 

R n 1/  ’ 

R.  >11  0.’ 

l.R*>  Ff  f 1 

s,  I r M O' 

H.  I SM  02 

I. SRBf  OR 
I.  M'lF  01 
<».  IRlF  01 
I . I R 4F  ''R 
1.  ICRf  - 1 1 
2^>^f2f  Cl 
l.NN/F  02 
R.liFF  01 
I.OOIF  OR 
1 . IRR*  OS 

i.F^feF  o; 

■>.  F<»Hf  01 
1.  FOlf  Cl 

?.sscf  o; 

I . tSRf  0 1 
l.lO0»  01 
b.<>OM  01 
R.SFSf  01 
^.OOOF  03 
1.  B I FF  OR 
Rt 

RF  r/2 

2,ltO(  Or 
l.^hOf  OR 
l.hlHI  Cl 
h.Rl'IF  0^ 
?.HFRF  01 
l.RhRF  0? 
'I.R/Rf  01 

t. FHOF  03 
l.lOOl  01 
l.thSl  Cl 
t.PlFT  OR 
1 . IS  IF  01 
^.0-*6t  01 

0? 

l.ROSF  0? 
6.1R?F  01 
1.R<>RF  03 

F.lPSf  01 
l.l4>Sf  OR 
1.01  TF  - t 1 
1.  ISlf  Cl 
?.17«SI  01 
R.O'SF  O' 
R. 7661  01 


i-  / 

R ! It Ri  n/^ 


41.  1 ISf 

0 1 

2.  >R"f 

03 

1 .oict 

OR 

S.RSSf 

01 

1 . 9 lUF 

01 

S.  1'  7F 

02 

1 . 1721 

01 

2. 1 tU 

OR 

1 . Hf-sF 

02 

3.71SF 

OR 

2.2-2F 

01 

1 . *2Hf 

OR  11 

1.6C1F 

01 

R.S9SF 

OR 

R.090F 

05 

1.  )iaf 

01 

2.a9'^'F 

01 

3.aa7f 

02 

R . 1,  If  • 

• 1 1 

7.R61f 

01 

7.  *9.  If 

01 

2.  '/HSF 

IR 

1 . lOSf 

03 

3.7  91f 

01 

S,3bll 

02 

R. 7l«f 

01 

1 . IR  If 

01 

8.  1 0'9f 

O' 

1 . ISH! 

OR 

S.  6 79f 

OR 

7.  ISSF 

0 3 

R.7T6F 

01 

1 . 7 70( 

07 

*.  i 17! 

Cl  1 

7 .H  1 7! 

0 1 

R.6IR! 

02  ' 

1 . iRS! 

03 

1 . 3Haf 

1 . 1 6SF 

0 1 

l.o  laf 

OR  ' 

1 .9R  9f 

C 1 

9. IHlf 

01 

S.RR  •! 

u2 

S.HSOf 

02 

l.H>CF 

0 1 

1 . RR6f 

01 

7 . a97f 

OR 

7.  1 »6f 

OR 

R/ 

H R 

RF  7/2 

RF  S/2 

2.1  »6f 

0 1 

3.MIF 

01  ' 

S.  R 1 Rf 

01 

2.  70lF 

01 

l.OlRf 

OR 

2.01SF 

CR 

R.OPBf 

01 

2.  >R7F 

01 

1 . 119k 

01 

7. 782f 

01 

i.rRif 

02 

1. 926£ 

01 

I.6MF 

01 

I.S17f 

Of 

R.1R2F 

02 

1.  7aaF 

OR 

6.S06L 

0 1 

R. S 7Sf 

01 

1 .9R7k 

03 

S.6R9F 

02 

9.  IHIF 

01 

S.rtSOr 

02 

1 .601f 

OR 

3.“17F 

02 

3.H77f 

OR 

S.  1 16F 

02 

2.291F 

01 

1 . IH9F 

01 

R.71HF 

02 

1.S6SF 

02 

7 . 7 )Bf 

02 

1.  197F 

07 

3 . 72  7f 

03 

l.SSl' 

01 

R.8  1 7f 

0 1 

I.SSRF 

01 

7.000F 

01 

I.S20F 

01 

1.  IVIF 

0 1 

2. 1 76F 

01 

9.R  9lF 

-1 1 

1.R20F 

01 

1.R2CF 

0 1 

1.  132F- 

IR 

7.86  If 

0 1 

2.  lR6f 

07 

R.  1S9F 

03 

9.  9S1F 

01 

I 


i 


*A  firmn  raJu*  mist  bs  miltlplimd  by  s constant  and  the  cube  of  the  energy  dif~ 
terenee  bmtemen  the  initial  and  final  state,  for  example,  to  obtain  the  spontaneous 
tranei tion  probability.  These  values  were  obtained  by  using  the  parameters  given 
in  tables  II  to  IV. 
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transition  probability.  These  values  were  obtained  by  using  the  parameters  given 
in  tables  II  to  XV. 
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